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New TV Sound Detector. pa. 


Recognizing Lost Pulses 


Triple-Tuned Circuit Design 





LARGEST PRODUCERS 


IN THIS FIELD FOR TWO DECADES... 


HIGH Q INDUCTORS 


FOR EVERY APPLICATION 


FROM STOCK...«. ITEMS BELOW AND 650 OTHERS IN OUR CATALOGUE B. 


MQ Series 
Compact Hermetic 
Toroid inductors 


The MQ permalloy dust toroids 
combine the highest Q in their 
class with minimum size. Stability 
is excellent under varying volt 
age, temperature, frequency and 
vibration conditions. High perme 
ability case plus uniform winding 
affords shielding of approximately 
80 db 


15 stock values 
from 7 Mhy 
to 2.8 Hy 


VIC case structure 
Width Height 
1-11/32 1-7/16 


Qa 
19 stock values 
from 7 Mhy 


to 22 Hy 


MQB 

12 stock values 
from 10 Mhy 
to 25 Hy 


Di inductance Decades 


ViC Variable inductors 


The VIC Inductors have” repre- 
sented an ideal solution to the 
problem of tuned audio circuits. 
A set screw in the side of the 
case permits adjustment of the 
inductance from +85% to —45% 
of the mean value. Setting is 
positive 

Curves shown indicate effective 
Q and L with varying frequency 
and applied AC voltage 


These decades set new standards of Q, stability 
frequency range and convenience. Inductance values 
laboratory adjusted to better than 1%. Units housed 
in a compact die cast case with sloping panel ideal 
for laboratory use 


os 2 DI-1 Ten 10 Mhy. steps 
ae fe . 3 -+4 DI-2 Ten 100 Mhy. steps Di DECADE 
ire 1807 . DI-3 Ten 1 Hy. steps Length 

MQL case 


DI-4 Ten 10 Hy. steps Width 


113/16 dia, X 2-1/2” H. : Height 


HVC Hermetic 
Variable inductors 


A step forward from our long 
established VIC series. Hermeti 
cally sealed to MIL-T-27 .. . ex 
tremely compact wider induc 
tance range... higher Q.. . lower 
and higher frequencies. . . super- 
ior voltage and temperature 
Stability 


SPECIAL UNITS 
TO YOUR NEEDS 


Send your 
specifications 
for prices. 


UNITED TRANS FORMER CO. 


150 Varick Street, New York 13, N. Y. EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y. CABLES: “ARLAB* 
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ENCAPSULATED COCKPIT SAVES INSTRUMENTS —FEjectable unit fabri 
cated by Douglass Aircraft is designed to fit any aircraft and save men and 


expensive equipment in case of ditching (see page 192) COVER 
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Transistor Amplifier for Radar Video 
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Ferrite Inductors Tune Panoramic Receiver. . ik 
By Fred C. Gabriel 


Magnetic Shift-Register Correlator 
By R. C. Kelner and M. H. Glauberman 


Transient Controlled Magnetic Amplifier Pie septa 
By George Schohan > MISSILE MEMORIES .. . Com 


Gate Selects Pulses for Spectrum Analysis ment on radio communications bar 
ve ‘ 4 ’ . ‘ . 

By Alan Ross and Leonard Simon rier that may exist around — 
moving faster than Mach 10 
Priangular-Wave Analog Multiplier 


(Crosstalk, June '56) induced fur- 
By R. A. Meyers and H. B. Davis 


ther speculation from readers. 
Design Of Triple-Tuned Circuits (Reference Sheet). . Missiles reentering the earth’s 
By P. R. Geffe atmosphere from outer space could 
compact ionized gas around them 
sufficiently to blank out telemeter 
ing signals for perhaps 30 seconds 
One way to avoid loss of informa 
tion would be to record flight data 


ELECTRONS AT WORK... ae a within the missile on magnetic tape 


during this period, feeding this in 
Forecast Of Solar Powe Mobile Amplifier 19 formation into the transmitter im- 
Air Traffic Control Syst Pulsed-Light Generator ( mediately thereafter and before the 
lransistor Meltback Pr Pulsed-Light Generator E ‘ 
The Fiont Cover By R. W. Treharne, C. R. Nosh missile lands 
Mill (*perates Using ‘I'S ‘ ( 
. 1 . , Measuring hele tric Field 


Drone Television Reconnaissance . oo WE GET SURVEYED .. One 
Television In A Furnac: By John D. Salisbur 


of the editorial functions of a maga 
Frequency Compensated Divid I Breeding Better Catth , 
| " : ake surveys of the vari 
By Lyman W. Orr Iranshorizon Circuit 18 zine is to make surve ( 


liny TV Checks Boiler Tubs ) Metal-Ceramic Miniature ous facets of the industry it serves 
Manganese-Bismuth Magnet ) Veleprinter Performs Stunts 
Line Output Preamplifier 4 Pertinent Patent . 

By Rufus P. Turret By Norman L. Chalfin findings 


Many of the articles in the Jndus 
try Report of ELECTRONICS result 
from such surveys and from time to 


PRODUCTION TECHNIQUES ....... ees | time feature articles are published 


that are based on larger surveys 


and to analyze and present the 


, Usually we are the surveyor, but 
Production Chart Uses Golf Tex Centrifuge Tests Missile Part ; 


i€ » 

Knife-Edge Test Clips l'uning Capacitor Assembly Fixture sometimes we become the surveyee 
Steel Pails Replace Wire Spool 
Automatic Grinder for Ferrite 

' olded Adapters fo ench “r day that apparently being 
installing Radio Pushbutton Molded Adapters for Test Benc! other day that apparent! ” , ns 
Induction Soldering on Conveyor Wire Stripper Cuts ‘Teflon sent out to all kinds and sizes of 
Stapling I'V Back Covet Hinge Capacitor Discharge Welder 


l'ransistor Can Welder We received a questionnaire the 


magazines. Under the question Edi 
torial Background’?, two lines of 
space were provided. It seemed that 
20 or 30 sheets of paper would be 
needed. 


NEW PRODUCTS aie ced ihe A phone call to the surveyor saved 


us a lot of work. The two lines were 
LITERATURE 


PLANTS AND PEOPLE 


NEW BOOKS 


electronics 
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filled in by some simple arithmetic. 
staff, 
time with 


» years 


Ten editors times years on 
77.5, gave an average 
ELECTRONICS alone of 7 


Our own quietly sui 


McGraw-Hill 


and came up 


company 
other 
recently 

with the statistic that 


veyed us and 
magazines 
“no less than 
19 basic texts and reference books 
in the field of electronics have been 
vritten by the members of the staff 


of the magazine ELECTRONIC 


> DEMPA GIZITSU 


were added to our vocabulary 


Words 

when 
we received the material for the 
article on Japanese transistor tech 
that 


ssue. Some of the data was enclosed 


niques 


appeared in the Jul) 


In an envelope on which were 


printed Japanese symbols, but the 
vords “dempa gizitsu” appeared in 
Arabic letters 

Checking with the New York rep 
resentative of a Japanese company, 
that 


translated as “literature” or 


ve find these words can be 
“manu 
cript’”, in our editorial language 
Speaking of manuscripts, we are 
always pleased when an author tells 
is he will go ahead on preparation 
of a new one for the magazine. We 
vere more than pleased when one 
engineer wrote in as follows 
“While the demand for 


articles on the new 


technical 


would easily exhaust the ability of 


every engineer we have to write 
even if we were to put them to work 
for months to come 


ELECTRONICS of 


at nothing else, 
we consider such 


importance to the entire electronic 


I rv t 4 ‘ i 6 in June 


( pa in Ja H Mr 
and Advertising Offices 
N. Y¥. Long ( i i on Off 2 


Montgome 


ubseriptions: Address correspondence to Electronics 


W. 4200 St New York 76 
scriptions 
duction 

arts and products 


subscription order 


Positio and 
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ae a” r , 
MeGraw-Hill Building, 330 W. 42 St 


p> THEORY, PLUS PRACTICE 
subject | illustrated by these 
At left, John Marku } 
department. At right, Haig Mar 


pt 
examine } 
nique 


while he gets first-hand information on 


it diagnose iv MU ry it 


engineering profession that 
an obligation to provide you 
an article which is satisfactory 
you and to your readership 


“T will, 


prepare the 


therefore, undertake 


article for you.” 


p EDUCATIONAL 
visit to 
laboratory in Rochester, N. Y 
vestigate electronic 


During a 


recent Kastman’s model 
to in 
applications in 
editors 
Reh 


Kodal 


photofinishing, one of out 
met an overseas reader, L. D 
feldt. He is connected with 
Hawaii, Ltd., and has been reading 
ELECTRONICS for years 

He and his friends feel that ou 


McGraw -i Pu 
te Excoutive, Editorial 
New York 16 


Subscription Service, 140 


N. ¥. Allow one month for change of address. Sub 
are solicited only from persons engaged in theory, research, design. pro 
maintenance and use of electronic and industrial control components 
company connection must be indicated on 


white 


gian wear a borrowed m 


h ELEC 


ymember 


TRONICS edit 
f the staff 


llecting material for Pr Tech 
umper 
jiyzer 


peration f a dynami ' W 


magazine make up for the 


helps 
lack of graduate-level engineering 
that 
He considers us reading to 
with the latest 


ments in the field, both in thi 


chools in part of the world 
“must” 
Keep up develop 
coun 
try and abroad 

Which reminds us that New York 
City newspapers have carried help 
that 
specify a degree in electrical engi 
neering or physics but say that this 
will be waived if the 


applicant has taken some math and 


wanted ads in recent months 


requirement 
engineering courses and is a regu 
lar reader of ELECTRONICS and one 


of the society journals 





MA6501 


MA6501 — tubeless 
0.01% regulated DC 
supply; 6 and 2 volt 
outputs. 


ELECTROSTATIC GEN- 
ERATOR for lab or in- 
dustrial high-voltage 
applications. 

« 
MA1000$ — tubeless, 
dependable 1000VA 
regulator, ideal for 
unattended installa- 
tions. 


MR3215 5-32VDC AT 0-15 AMPS 
new, tubeless, magnetic amplifier 


WIDE RANGE REGULATED 
DC POWER SUPPLY 


for versatile, trouble-free performance 
in countless design & test applications 


Different outside . . . and inside! The latest design in 
magnetic amplifier regulation. A silicon diode is used 
as reference element and a transistor amplifier pro- 
vides the control current for the magnetic amplifier. 
Wide range, continuously adjustable voltage at high 
current. Regulation +0.5% against line or load, ripple 
1% RMS. Versatile, dependable, rugged, economical. 


Write today for detailed specifica- 
tions, performance data, and quotations. 


NEW PRODUCTS ... BROADER ENGINEERING HORIZONS FROM SORENSEN 


SORENSEN & COMPANY, 375 FAIRFIELD AVENUE, STAMFORD. CONN. 


Want more information? Use post card on last page August, 1956 ELECTRONICS 





TECreR IQUE 


JOURNAL OF anil ENGINEERING 


FOR THE 
ENGINEER 
SCIENTIST 
RESEARCH WORKER 
TECHNICIAN 


The July issue of Technique, Volume 10. No. 3., includes 

the following articles:— 
“Rig for Vibrating Centrifugal Impellers” by D. A. 
Drew, B.Sc., A.M.I.Mech.E., Head of Vibration 
Department, Rolls Royce Limited. 
“Instructional Applications of the D-669-A 
Frequency Analyser” by A. W. Keen, M.LR.E., 
A.M.I1.E.E., Senior Lecturer in Electronics, 
Coventry Technical College, England. 


Write and have your name placed on our mailing list to 


receive Technique quarterly, without charge. 
PRECISION levecTRICAL INSTRUMENTS 2 
MUIRHEAD INSTRUMENTS INC. - 677 Fifth Ave. New York 22 - N.Y. « U.S.A. 
MUIRHEAD INSTRUMENTS LIMITED - STRATFORD - ONTARIO - CANADA 
MUIRHEAD & CO. LIMITED - BECKENHAM - KENT - ENGLAND 
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Sylvania develops a 


NEW 


POWER TRANSISTOR — 


provides 2's watts 
Class A output with 
*5% total harmonic distortion 


FEATURES — 


10 watts maximum collector dissipation 

2 amps max. collector current 

40 volts max. collector voltage 

New heliarc-weld hermetic seal 

30 db minimum power gain (typically 35 db) 

85° C storage temperature 

100° C operating temperature 

derating—3° C per watt (typically 2° C per watt) 


DETECTOR-DRIVER 


Type 12J8—delivers 20 mw signal 
power output with 
*5% total harmonic distortion 


CHARACTERISTICS — 


+ zero signal plate current 14 ma 
zero signal screen current 3 ma 
plate resistance 2000 ohms 
transconductance 540 Umhos 
+ plate voltage 12.6 volts 
+ heater voltage 12.6 volts 


Want more information? Use post card en last page. August, 1956 — ELECTRONICS 
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low distortion’ | 


eselkk for 


HYBRID AUTO RADIO 


ELECTRONICS — 


combined engineering forces produce new power transistor 
and detector-driver tube—full line of 12-volt tube types 
completes auto radio complement. 


SYLVANIA, in close co-operation with leading 


auto radio manufacturers, has just completed a 
full-time joint engineering project to develop a 
transistor-tube pack”’ for hybrid 


“power! new 


auto radio designs. 


Result of this combined engineering program 
new and the type 12J% 
detector-driver tube especially designed to pro- 
duce high current at low plate voltage for optimum 
power coupling to the output transistor. 


is a power transistor 


Other important power transistor features in- 
clude a heliarc-weld hermetic seal for ruggedness 
and a storage temperature of 85° C to eliminate 
heat problems under inoperative conditions, 


| 2-volt tubes 
to complete auto radio complements. 


Sylvania also offers a full line of 


Syvi “ 
‘ 1740 Broadway, - Wy 9,1 
In Canada: Sylvania Electric (Canada) Lid 
7 University Tower Bidg., Montreal 


LIGHTING 


RADIO TELEVISION 


August, 1956 


Designers of transistorized equipment will find 


Sylvania’s new transistor highly useful in all 


power applications calling for a maximum collec- 
tor dissipation of 10 watts. 


Engineering Sample Offer 


Sylvania will honor all bona-fide requests for engineer- 
ing samples of the new hybrid ‘‘power pack”’ including 
the new power transistor and driver tube 12.38, plus 
samples or information on 12- 

volt types to complete your 

auto radio complement. 


For samples of the power 
transistor for use in other 
applications, write on your 
company letterhead indicating 
your intended use. 


Praooucts Ine 
N. ¥ 


VANIA ELectaic 
New York 19 


ELECTRONICS 


Want more information? Use post card on last page 
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’ Latest Month \ 


270.0-p 


May '56 


Year Ago —-Previows Month 


230.2 266.4-r 


May ‘55 Apr. ‘56 


SPMAMIIAGSONDIF MAN IASUNDIFMAMIIAGOND JF MAMIIASONDIFMAMIIAGONDIFMAMJIASOND 5 Fo OM A & 
1950 195! 1952 1953 1954 1955 


FIGURES OF THE MONTH 


Latest 
Month 


Latest 
Month 


RECEIVER PRODUCTION BROADCAST STATIONS 
Source: RETMA) May ‘56 Aor. ‘5¢ ins Source: FCC) 


Television sets, total 467 913 Vf 16 4 
With UHF 58,116 74 TV s 
Color set nr 
Radio set total 1 060,165 
With F-M nt 
Aut et 282,611 


na 


RECEIVER SALES i ehnthcead ao hitee anata 
peeve becatniy “ : COMMUNICATION AUTHORIZATIONS 


Television set ; 
ource: FC Viay 56 
Rad 


Aeronautical 47,660 
Marine 56 038 
Police, fire, etc 20,422 
RECEIVING TUBE SALES Industrial 30,287 
Source: RETMA May 56 


Receiv. tube toia! unit $3,015,000 
Receiv, tubes value $27,145,000 
Picture tube total unit 906 732 ) 4 : 
Picture tube value $16.123 625 11 a Experimenta 
Common carrier 


EMPLOYMENT AND PAYROLLS 
vee Quorterty Figures Source: Bur. Labor Statist Apr. 56 


INDUSTRIAL es ce Prod. workers, comm, equip 384 500 
TUBE SALES Quarter Quarter Ag ent ave. =e 


wkly. earning >/5./ 
Source; NEMA) 4th ‘55 3 ‘ it 1 Av. wkly. earnings, radio 
Vacuum (non-receiving) $9,967,411 } 7,84 ) Av. wkly. hours, comn ' 
Gas or vapor $3,251,621 4 19 Av. wkly, hours, radio 40.1 
Magnetrons and velocity 
modulation tubes $13,726 323 198.9 19 SEMICON DUCTOR SALES ESTIMATES 
Gaps and T/R boxes $1,578,767 1 Ay 56 


Land transportation 9073 
Amateur 2 
Citizens radio 17,835 


Disaster 


Transist 


MILITARY PROCUREMENT 


Source. Defense Dept lst ‘56 

Army $40 490 000 $48,477 $ 

Navy $28,700,000 $ 13,14 Radio-tv & electronic 

Air Force $124 828 000 ] ) ; Radio broadcaster: 
Total—Electroni $194,018 000 ) 4 p—provisional 


STOCK PRICE ee 


Source: Standard and Poor 








FIGURES FOR FIRST FIVE MONTHS 1955 
1956 1955 Percent Change Total 


2,862,177 3,238,820 —11.6 7,756,521 
5,585,390 5,853,954 — 4.5 14,894,695 
2,428,888 2,772,648 —12.4 7,421,084 
2,551,272 2,007,631 + 27.0 6,921,384 
188,619,000 185,681,000 + 1.6 479,802,000 
4,376,137 4,207,069 + 4.0 10,874,234 


FIGURES OF THE YEAR 


Television set production 
Radio set production 
Television set sales 

Radio set sales (except auto) 
Receiving tube sales 
Cathode-ray tube sales 
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1956 Western Electronic Show Expects 30,000 


Exhibits and technical sessions 

are readied as the industry gets 
set for a mid-year look at itself 
Ee N¢ 


tend 


and exe 


»INEERS 
WESCON, 


than 750 ele 

Headquat 
tecnnical conventior 
the sled 
the Am 
A.S. Bldg 


cheduled for 
nti 


irrently 


.5 ihit ill he 
exnidition Vlii De 


Hotel 


Technical 


and the | 


sador 
papers 


presentation during the conve mn 


ELECTRONICS — August, 1956 


are 


publi 


Sriec 


ELECTRONICS 


OSS 


00 


pm 


\uditorium 


Aug 


> Local 


exec 


annual 


f 
ot 


For e: 


accommodatik 


pel 


Othe 


‘+ 9 


tive 


$916.6 


ich 


21-24 


| 
1 


7 


ne 


( 


and 


in 


Lfhi 


ginning or 


4101 


tor 


l 


a 


there 


minilt 


Ambas 


Industry 


attendi! 


ry 


if 


factory 


han 


Diliing 


Mengi 


ny WE 


l 


look 


160 


with 


page 


1 be 


im of 


neers al 
SCON cal! 


f 


irms 
! 


1955 


Chamber of Commerce 


l nese 
people 


72,167 


ti 


companies employ 
an annual e 
$293.6 million 
total of 172 
separate plant loca 


1956 pected to 


earn 
oft 


vho 
mated payroll 
manufacture 
531 


in 


They it 


produc ts 


tions are ex 


Government Appraises 
1956 Business 


Sees overall 1956 factory 
volume exceeding 1955 sales 


by $500 million 


Mip-YEAR 
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indu 
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{DUSTRY ial ial Continued 


favorable outlook for the last half 
of this year that it reported in its 
for 1956. The 
report, prepared by the electronics 
the and De- 
Services Administration, 
continually high output, 
with some very slight variations in 
earlier estimated figures. 


December forecast 


division of susiness 
fense 


notes a 


> Volume—Total factory output is 
expected to reach $6.8 billion for 
with $6.3 
Included in this 
radio television 
broadcasting and radio 
communication equipment, indus- 
trial electronics television 
equipment, 


the year, a8 compared 
billion 1955. 


are 


for 
estimate and 


receivers, 


and 
tubes and electronic 
components, and a wide variety of 
military electronics equipment such 
as radar, navigation, communica- 
tion, and missile guidance systems. 


> TV—In the 
market, factory sales are expected 
to exceed $1 billion for the year. 
Color tv retail sales had been esti- 
mated at $250 million for this year, 
but dollar volume may be somewhat 


television receiver 


less because reduction in the prices 
of color sets is coming faster than 
anticipated, according to BDSA. 


> Components 
for 


Repair parts sales 
television, radios phono- 
1955 reached an esti- 
mated $200 million and are expected 
to increase to $290 million in 1957 
and $480 million in 1958. 
Commercial repair parts sales are 
expected to increase about 10 per- 
cent a year through 1958, from a 
1955 level of $36 million. Defense 
maintenance parts sales are seen 


and 
graphs in 


rising at about the same rate from 
a 1955 level of $105 million. 


Color TV Gathers Momentum 


Manufacturers see increasing 
volume as new lower priced 
sets are introduced 


TV SET industry is moving ahead 
Recent estimates 
by Sylvania show that during the 
firet six months of this year 70,000 


colo 


faster on color. 


sets were sold compared to 
35,000 during all of 1955. About 
80,000 sold in the first 
1956 and 40,000 in the 


sets were 
quarter of 
second, 
The firm estimates that there are 
110,000 color sets in 


that 7.6 million monochrome tv sets 


now use and 
and 275,000 color sets will be pro- 
duced by the entire industry this 
year. In 1957 color production is 
expected to reach 900,000 with sales 


to the public totaling 750,000, 


> Sets the 
months of this year, 12 


During first six 
set manu- 
facturers out of 29 surveyed had 
At least three 
more firms introduced color models 
during July. Before the year is out, 
major set manufac- 
turer is expected to have color sets 


color sets available. 


nearly every 


available. 
Admiral has a consolette model 


to sell for $499.95, Olympic has in- 


10 


troduced a $495 color’ receiver, 
Packard-Bell has shown a 
table model tentatively priced at 
$495 and RCA introduced a color 


tv table model at $495. 


color 


Electronics Advances 
In Industrial Control 


Use of electronics in industrial con- 
trol equipment has nearly doubled 
in the eight and may 
reach $20 million this year if the 
past trend holds its course. Accord- 
ing to the 
merce, $14.5 
electronic controls were shipped in 
1954, a rise of nearly $7 million 
from the 1947 total of $7.6 mlilion. 


past years 


Com- 
industrial 


Department of 
million in 


> Share 
electrical 


industrial 
equipment 


Shipments of 
have 
been on the downward trend since 
1952, dropping by some $35 million 
through 1954. During the same per- 
iod, the electronic controls portion 
of the total climbed steadily. Now 
the electronic portion of the total 
control business is about five per- 
cent, 


control 


Two-Way Radio Girds 
For Highway Expansion 


Government roadbuilding plan 
may expand market for 
highway communications 


TWO-WAY RADIO FOR 
HIGHWAY MAINTENANCE 


eet 7 


Geer 
/ 





THE market for two-way radio in 
the highway building and mainte- 
nance field is already a substantial 
one, But it for marked 


future as 


will be in 
expansion in the 
President Eisenhower's $25-billion 


near 
road building program, passed by 
Congress, gets underway. 


At the 


14,000 


>» Maintenance end of fis- 


cal 1956, over transmitters 
were authorized by FCC to operate 
in the highway maintenance service 
representing an increase of some 
2,000 during the year. All 


government 


are li- 
censed to agencies 
authorizations 


states, 


since station are 


only available to counties, 


cities, towns and other govern- 


mental subdivisions. The equipment 
is used for public safety, protection 
of life and 
maintenance 


property as well as 


supervision and op- 


eration of public highways. 


>» Why—According to the FCC, the 
growth in authorizations reflects 
increased use of the highway main- 
tenance service by city and county 
governments. 

The equipment has enabled high- 
way agencies to costs 
through more efficient use of men 


reduce 


(Continved on page 12) 
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NOW YOU CAN CHOOSE from eighteen standard pulse transformers in four major 
construction styles, all in quantity production at Sprague. The standard transformers 
covered in the table below offer a complete range of characteristics for computer circurts, 


blocking oscillator circuits, memory array driving circuits, et 


These hermetically sealed units will meet such stringent military specifications as 

MIL-T-27, and operate at temperatures up to 85°C. Special designs are available for high 

acceleration and high ambient temperature operation. In addition, the electrical counter 

Type 102 parts of each transformer can be obtained in lower cost housings designed for typical 
tubular pulse transformer commercial environment requirements 

, Complete information on this high-reliability pulse transformer line is provided in 

Engineering Bulletin 502A, available on letterhead request to the Technical Literature 

re Section, Sprague Electric Company, 35 Marshall Street, North Adams, Massachusetts 

/ 


r™( 
// ELECTRICAL CHARACTERISTICS OF SPRAGUE PULSE TRANSFORMERS 


1 ’ T 

Type Turns Pulse Width | Rise Time| Primary leakage | Repetition load and 

No. | Ratio ww seconds | u ssendel Inductance TH | Rate Output 
| 


ORES: jovi | 5a 1200.0 | 5yH 


Typical 
Applications 


eee 


| 100 ohms 
TT a a 


i072 | 41 ( 1200 nH | 20 lTto2 MC | 20 volts 
100 ohms 
1023 Ll 0.03 | 12 to2 MC | 20 volts 
| 200 ohms 
1024 i; 0. | 5 | 2 MC 20 volts 
100 ohms 
1026 4:1 HM MCT 17 volts 
100 ohms 
+ . + > 
10212 Ll 0.02 200 ‘ 12KC 100 volts Blocking Oscillator 
10213 1:1 240 2 , 50 volts Blocking Oscillator 
10214 Vs ).05 1.2 mH} 20 IC | 25 volts | Impedance Matching 
Type 20Z 1521 3 ( 15 mH} 224 ( 10 volts on e Matching 
Crue mitt) i I | ohms and Pulse Inversion 
transformer é Z § 6 mH 15 volts Blocking Oscillator 


Used in digital 
computer 

circuitry for 
impedance 
matching and inter 
stage coupling 
Pulses are of 

sine wave type 


to 2 MC 15 volts 
| 


Oa / 0.04 | 12mH | 70uH 10 KC volts | Impedance Matching 
( 16 mH 15 uv | 15 volts Blocking Oscillator 
40 mH 3 5 volts Memory Core 
Johms Current Driver 


volts Current Driver 
ohms 


; 
volts Current Driver and 
) ohms Pulse Inversion 


5 volts Memory Core 


ohms Current Driver 
Type 412 


volts Current 
plug-in pulse transformer ; 


ohms Transformer 


volts Impedance Matching 


Sprague, on request, will 
provide you with complete 
application engineering serv- 
ice for optimum results in the 
use of pulse transformers. 


Export for the Americas: Sprague Electric International lid., North Adams, Moss. CABLE: SPREXINT 
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TRY REPORT ontinued 


and heavy expensive roadbuilding 

. . . 
equipment. Many highway mainte F¢ ( A t 
nance agencies have been able to Cc lOns 
recover the cost of a radio installa- > Adopted plans to improve tv service by: (1) invit- 
ing comments on shifting all tv operation to uhf; (2) 
proposing immediate R&D programs to increase uhf 
> Truck—-Market for two-way ra range; (3) increasing maximum uhf power to 5,000 
dio in the highway truck service kw; (4) outlining considerations on vhf assignment 
may also be in for a big boost as and rules for channel changes. 


tion in one or two years through 


resulting economies, 


the federal plan is started, About > Granted channel 8 to WIRL, Peoria, and channel 2 


to WMAY, Springfield, with proviso neither can build 
until final decision is made on channel assignment 
rules (see above). 


15,000 transmitters are authorized 
to operate in this service, an in 


crease of 3,000 during 1955. 


> Approved Conelrad air-attack plan for all Hawaiian 
New FCC Commissioner radio stations, making this first territory so covered. 


. > Published list of tv broadcast transmitters and 
, 
Takes Office monitors that are type accepted or type approved. This 
supplements other approved equipment lists available 
at Commission field offices. 


© Invited telephone and telegraph companies to help 
effect a national priority system for resumption of 
intercity communications that might be interrupted 
by a national emergency. 


> Extended licenses of industrial radiolocation serv- 
ice stations operating below 1.8 mc to make expiration 
date fall on July 1. 


> Waived rules to permit operation of radiolocation 
station outside specified bands aboard Horizon, Scripps 
Institution of Oceanography. 


> Proposed provision of longer distance public radio- 
telephone service for ships off Gulf ports using fre- 
quencies between 5 and 25 me, 
George C. McConnaughey, left, chairman > Granted KGVO-TY, Missoula, Mont. permit for 
of the Federal Communications Commis 2 : . : lew Phie ine gir 7 
sion, Ganevatedates %. A. M. Genven os private intercity tv relay. This involves off-air pickup 
he hands him his commission as an FCC of KXLY-TV, Spokane, Wash. and 160-mile relay in 
Commissioner. Craven has received two 6,875-7,050 me band. 
interval appointments. He previously 
served on the FCC from 1937 to 1944 


Transistors Replace Tubes In More Radio Sets 


Nearly every major radio manv- > Kinds — Most of the transistor-  sistorized car radio that contains 
ized sets are portables although a three tubes, a germanium crystal 


facturer now has a transistorized 

few manufacturers have table diode as a detector and power 
set on the market models. Individual firms offer from transistors in the output stage, Out- 
one to four basic models, Prices put is 4 watts with one loud speaker 
DURING the first half of 1956, 16 range from $28 without batteries or 6 watts with two. The set oper- 


radio manufacturers in the U.S. to g100 


range from three in hybrid sets up 
to seven. > Prices General Electric re- 


Number of transistors ates on 12-volt systems only. 
and abroad out of some 42 manu- 


facturers surveyed had transistor- 
ized radio sets on the market, With 


cently announced price reductions 
July introductions of new models, ®Car Radios—The big three car 


ranging up to 27 percent on ten 


nearly every major radio manufac- manufacturers have had transistor- new entertainment transistors. The 


turer has a transistorized receiver ized sets available since the be- 
available. The first transistorized ginning of 1956. Now transistors 
home radio was marketed less than have moved into British car radios. 
two years ago Pye recently introduced a tran- 


firm believes reduced transistor 
prices may bring about price re- 
ductions of up to 20 percent on 1957 

(Continued on page 14) 
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See us at 
BOOTH 913-914 


'* CUT CORES, Types C and 


%* TOROIDAL CORES, Case 


and Uncased 


* BOBBIN CORES 


It’s ARNOLD for EVERYTHING in TAPE-WOUND CORES 


Cpplicadtons 


Let us help you with your core re- 
quirements for Pulse and 
Transformers, 3-Phase Transformers, 
Magnetic Amplifiers, Current Trans- 
formers, Wide-Band Transformers, 
Non-Linear Retard Coils, Reactors, 
Coincident Current Matrix Systems, 
Static Magnetic Memory Elements, 
Harmonic Generators, etc. 


kin Complole Détails 


Write for Bulletins: 

* SC-107—Cut Cores, Types Cand E 

* TC-101A—Toroidal Cores, cased 
and uncased 


* TC-108—Bobbin Cores 


Power 


ADDRESS DEPT. E-68 
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MATERIALS: Deltamax, 4-79 Mo- 
Permalloy, Supermalloy, Mumetal, 
1750, Monimax, Silectron, Permendur 
all are available for cores depending 
upon the specific properties required. 


GAUGES: The following standard tape 
thicknesses are available for Arnold 
tape wound cores in most of the mag- 
netic materials mentioned above: 
012", .004”, .002”, .OOL”, .0005”, or 
.00025". Bobbin cores are made from 
tape .0OL”’ to .000125” thick. 


SIZES: Cores weighing from a fraction 


of a gram to many hundreds of pounds 
can be supplied. Toroidal cores are 
made in 27 standard sizes with nylon 
cases. Types “C” and “E” cut cores are 
made in a total of 530 standard sizes. 
Many special sizes and shapes of both 
gapless and cut cores ate manufactured 
for unusual requirements. 

OTHER PRODUCTS: In addition to 
Tape-Wound Cores, we also produce 
a complete line of Mo-Permalloy 
Powder Cores, Iron Powder Cores, 
and permanent magnets. @ Let us work 


with you. wew sees 


LD ENGINEERING (JOMPANY 


SussiDiARy OF ALLEGHENY LUDLUM STEEL CORPORATION 
_ General Office & Plant: eae 


Want more information? Use post card on last page. 
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transistorized portable radios. The 


company forecasts further trans- 
istor price cuts later this year or 
early in 1957. GE sees practically 
all portable radios and a large per- 
table radios 


centage of mode] 


transistorized, 
> Silicon 
tne 
duce transistor prices although the 


tecent reductions in 


price of silicon may help re- 


silicon used in a single transistor 
is only worth from five to ten cents 
Silicon transistors are used where 
high ambient temperatures are en- 
countered such as in military equip- 
ment 

the main 
of the material, had dropped 


the price of 


Du Pont, one of sup 
pliers 
semiconductor-grade 
silicon $30, to $350 a pound. The 
$380 price had been in effect since 
November 1954. that the 
material sold for $430 a pound, 
Further 
yreater supply of silicon is 


Before 


price reductions and 
fore- 
seen in the recent purchase by Du 
Pont of a 10,500-acre tract 
Brevard, N. C, as a possible site for 
future expansion of its silicon busi 
ness, A employing 


about 206 persons is planned, 


near 


plant initially 


Four silicon solar cells on top of this port 
able radio, demonstrated by Hoffman 
Electronics, convert sun energy into elec 
tricity to operate the set. 


> Solar—Du Pont 
a special grade of silicon suitable 


also announced 


for solar converters such as those 
shown in the portable radio, The 
material will sell for $180 a pound 
the extreme 
transistor-grade silicon is not re- 


since purity of 
quired, 


14 


Magnetic tape magazine assembly and recorder, made by North American Aviation, 


is readied for flight as 


Magnetic Tape Market Expands 


Home, industrial and lab uses 


boost tape consumption to 


king-size business 
MAGNETIC industry is 


ahead to a 


recording 
looking banner 
Sales 


climb and will boost tape consump- 


year. 
of recorders are continuing to 
tion. Last year’s growth of 50 per 
cent additional volume in recorders 
may be topped by the end of 1956, 
according to the Magnetic Record- 
Industry Association, which 
represents 36 companies in the field. 


ing 


One manufacturer sees retail sales 
of recorders surpassing $100 mil- 
and the 
than percent 


lion this believes 


market is 


year 
less five 
saturated. This additional recorder 
volume is boost 


volume to a new high. 


expected to tape 


>» Growth—This the 
trend holds its course, about 7-bil 
feet of magnetic tape will be 
produced, nearly double the amount 


year, if past 


lion 


used just three years ago. This will 
mean a sales volume for tape mak 
ers of about $9 million, compared to 
approximately $8 million in 1955, 


> Future 
manufacturer, sales of magnetic re 


According to one tape 


cording tape will double again in 
three or The 


based on present uses of tape and 


four years. rise is 
does not include applications such 
as tape recording for tv programs. 
The tv application alone is expected 
tape 
greater volume 


to boost production to even 
For an hour’s pro- 


gram on the Ampex device, about 


MAGNETIC TAPE OUTPUT GROWS 


feet of 
Ampex 


2-inch tape is used. 


expects to 


5,000 
manufacture 
100 tv tape recorders during 1957 
bringing total quantity scheduled 
for production to over $5 million 
The 
company is increasing its video en- 
gineering staff. Factory facilities 
will be expanded by 50,000 sq ft. 


worth of Videotape machines. 


> Uses 
recorders and tape in instrumenta- 
tion 


Growing use of magnetic 


a $1.2-mil- 
the Air Re- 
search and Development Command 
Electrodynamic 
Corp. to provide magnetic-tape in- 


is highlighted by 
lion contract let by 


to Consolidated 


strumentation along the 5,000-mile 
missile test range at Patrick AFB, 
Florida for testing intercontinental 
ballistic missiles. 

The magnetic 


tape equipment 


Continued on poge 16 
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placed at 100 stategic points 
ground and ship 
the will tele 


metered data, such as temperature, 


over 
on the aboard 


along range record 
pressure and thrust, from the mis 
back 
and interpretation 
Use of 


craft is 


siles and play it for analysis 


recorders in manned air 


also increasing, The air 


borne taperecorder shown, records 
the operation of a fire control sys 


tem during attack. It is being in 


Defense Com- 
The North 
American Aviation recorders, trans- 


Air 


interceptors. 


stalled in four 


mand 


late information from the airplane 
radar equipment into signals that 
can be played back on a reproduce} 
for the More 
than 850 of the devices have been 
installed in Sabre Jets and the Air 
Force has taken delivery of more 
3,000 150 re 
producing machines. 


benefit of aircrews. 


than recorders and 


Measuring Instrument Sales Gain 


Indicating and recording 
instruments have doubled in 
sales since the war 


INSTRUMENT business has 


than doubled in sales volume in the 


more 


past nine years. Value of shipments 
has climbed from $24 
1947 to $60 million in 
total 
million 


million in 
1954. This 
volume exceed $70 


year may 


> Leaders the 
largest volume of shipments in 1954 
were panel-type instruments under 


4.5 inches in size. 


Accounting for 


There were over 
2 million of these shipped in 1954 
with a total value of $19.0 million. 
In 1947, such instruments also led 
in volume with a total of slightly 
more than one-million units valued 
at $8.8 million. 

Second largest in shipment dollai 

value were graphic recording in 
with a total volume of 
$10.1 million compared to $1.9 mil- 
lion in 1947, 
130,000 type 
instruments were shipped in 1954 
valued at $7.1 million. In 1947, 115, 
000 units were shipped at a total 
value of $3.1 million. 

The parts volume for both record- 


struments 


Some switchboard 


ing and indicating instruments rose 
during the seven year period from 
$3.4 million in 1947 to $5.9 million 
in 1954, 


> Portables Portable industrial 
ammeter and voltmeter shipments 
totaled 108,000 units valued at 
$4.2 million in 1954. In 1947 only 
68,000 of the items, valued at $1.6 
million, were shipped. 

Portable laboratory instruments 
also accounted for a sizable volume 


16 


INDICATING & RECORDING INSTRUMENT 


a 
a 
4 
a 
a 
a 


1954. 
of the items were shipped that year 
for a value of $3.4 million, In 1947 
14,000 were shipped for a dollar 
value of $2.3 million. 


of business in Some 33,000 


> Airborne—Although the volume 
of aircraft instruments is relatively 
low in quantity and value, the de- 
vices showed the greatest percent 
age growth of any of indicating and 
recording instruments 
There 


struments 


surveyed, 
were 55,000 panel-type in- 
$2.8 
shipped in 1954 for use on aircraft 


valued at million 
in measuring electrical quantities 
They include ammeters, voltmeters, 
volt-ammeters, frequency meters 
and phase-sequence indicators. In 
1947, 43,000 of the devices, valued 
at $408,000, were shipped. 

Current growth of this market is 
indicated by recent military con- 
tracts for the equipment. One elec- 
tronics manufacturer 
over $5.8 million in orders in the 


past year for aircraft instruments 


has received 


and spare parts. 


Nationwide Hookups 
Feed Computers 


Industry and defense benefit 
as computing centers handle 
data from diverse points 


ELECTRONIC brains have solved the 
problem of being in more than one 
place at the same time. 


> Industry Several companies, 
whose overall operations are com- 
plex enough to make a large com- 
puter economically feasible, have 
held off buying one because their 
plants individually are small. and 
widely separated 

Sylvania faced this problem since 
it has 71 plants, laboratories, offices 
in 20 
The solution was a nation- 
18,000-mile Western 


private teleprinter network 


and warehouses in 61 cities 
states. 
wide Union 
chan 
neling data to Sylvania’s data pro- 
Camillus, New 


cessing center at 


York. 


> Computer A Univae computer 
is installed in the company’s new 
50,000-sq ft center. Three switch 
Williamsport, Pa., 


Camillus 


ing centers: 
Mass. and 
the 71 
computer facility. 

First for the 
be preparing payroll for Sylvania’s 
27,000 employees. 


route 
the 


Salem, 


data from stations to 


chore Univac will 
Other jobs may 
include maintaining personnel rec- 
ords, inventory accounting, produc- 
tion planning and market research, 
The computer is expected to realize 
$125,000 
years and provide better 


savings of within two 
manage- 
ment information than is now avail- 


able. 

> Military 

ital control 
AN/FSQ-7 


centers of 


Special-purpose dig 
computers designated 
will form the 
the air defense of the 
North American continent. The so- 
called SAGE system will link far- 
flung the 
puters. The computers, in turn, will 


nerve 


radar stations to com- 
evaluate the radar information and 
other data and calculate the most 
effective defense measures to em- 
ploy against attacking aircraft. The 
computer will issue orders to inter- 
cepting aircraft and guided missiles 


Continued on page 18 
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A ‘Rep’ is measured by ‘he quality of the product lines he represents — by 
the weight of technical “ita he can apply to an instrumentation prob- 


lem — by his practica) assistance in procurement problems — and by the 
. efficiency of his organi tion’s maintenance facilities. 


On all these counts you can rely on your independent FIRST SIX* sales 

representative. Keeping pace with every new advance in electronic research 

.. and development, tdhnically competent FIRST SIX field engineers have 

~ given industry a new concept of field representation that assures not only 

that you're buying instrument that best meets your need, but that your 
investment is being Supported by lasting service. 


y independent FIRST SIX sales ‘Rep’ measures up 
Pot technical know-how in engineering ability and 
service. Rely on him. 


* THE FIRST SIX — Six leading, inde- 
pendent manufacturers’ representatives 
functioning cooperatively for the 


aR Sn att) HF 


E Philadelphia, Pa. — (Upper Darby) Detroit, Mich. 
Dayton, Camp Hill, Pa. Cleveland, Ohio 
St. Paul, Minn. Asbury Park, N. J. 


Dayton, Ohio 
PMNS J. D. RYERSON ASSOC., INC. 1a aR SS 


Washington, D. C. Syracuse, N. Y. Waltham, Mass. 
Bridgeport, Conn. 
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ver special radio links, 

The computers are being manu- 
IBM. They the 
about $14 million a 


factured by cost 
yovernment 
niece, 

The first one is ready for installa- 
tion at McGuire Air Force Base in 
New Jersey. Two more are abuild- 
ing at IBM’s new Kingston, N. Y. 


plant. 


How Engineers 


Evaluate Jobs 


Survey shows opportunity for 
individual growth is rated 
most important by job seekers 


RESULTS of a recent nation-wide 
irvey conducted by Melpar, Ine. 
of Falls Church, Va., the 


factors considered most important 


reveal 


by an engineer in evaluating a pres- 
ent or prospective position. 


> Breakdown 
of the 1,200 electrical and electronic 
the 
juestionaire listed opportunity for 
im- 


Sixty-four percent 


enyvineers returning survey 


individual growth as first in 


portance Compensation and col- 


leagues were considered most im- 
portant by 29 and 28 percent, while 
environment was cited by 18 per- 
cent, 

Other factors, listed in the order 
of their importance, were recogni- 
tion of professional accomplish- 
facilities, security, assign- 


fields 


ments, 


ments in diverse and 


pecialization, 


the 
dif- 
ferent age levels and geographical 
did not 
variations. 


© Analysis—A comparison of 


preferences of engineers by 
show any signifi- 
Little difference 
the preferences of 


location 
cant 
yas found in 
nonsupervisory and supervisory 
personnel except that the factor of 
colleagues was considered most im- 
portant by 30 percent of the former 
and only 20 percent of the latter. 

Comparing the interests of the 
engineers on the basis of the type 
of work they were engaged in re- 
interest in fa- 


vealed a stronger 


cilities on the part of research en- 


Record Business Keeps Changing 


Census figures show that volume 
has dropped since 1947 and that 
78-rpm disks are still big sellers 


LATEST government survey of the 
phonograph record business shows 
that the industry is stjll changing 
as far as record speeds and volume 
During 
1954, manufacturers in the phono- 
graph record field shipped products 
valued at $85 million, a decrease of 
23 percent from the 1947 total of 
$110.2 million. The $85 million con- 
sisted of $83 million in manufac- 
tured and almost $2 
million in miscellaneous receipts for 
contract work, repair work, sales of 
scrap etc. The $83 million product 
shipments were accounted for by 
$79 million of phonograph records 
and record blanks, and $4 million 
of other products, 


of business is concerned. 


products 


> Speeds In 1954, the standard 
78-rpm record still held top spot in 
the record field. Some 121 million 
78-rpm platters worth $24 million 
were shipped compared to 76 mil- 
45-rpm disks worth $21 mil 
lion and 24 million 33.3-rpm disks 
valued at about $22 million. 


lion 


In 1949 the per- 
centage of total sales accounted for 


> Ratios Change 


by each speed was: 78 rpm, 88 per- 


cent; 33.3 rpm, 8 percent; 45 rpm, 


1 percent. In 1951 the percentages 
were 78 rpm, 66 percent; 33.3 rpm, 
16 percent; 
1954, the 


value of shipments were: 78 rpm, 


145 rpm, 18 percent, In 


percentages based on 


36 percent; 33.3 rpm, 33 


and 45 rpm, 31 percent. 


percent 


the 
census there were 142 phonograph 
record manufacturers in the U, S. 
in 1954 employing 6,200 people. Of 
these, 4,700 were production work- 
ers. In 1947 there were 111 record 
companies with 10,000 employees, 
8,200 of whom were 
workers, 

The Middle Atlantic states repre- 
sent the main headquarters for the 
record industry. A total of 77 of the 
142 firms in the 
cated in the area, followed by 45 
in the South and West, 14 in North 


> Companies According to 


production 


business are lo- 


*HONOGRAPH RECORDS BUSINESS 





$ UNITS 
$ i 


78 RPM 45 RPM 33\/3 RPM 


Central states and 6 firms in New 
England. Although the South and 
Western states have second largest 
number of companies in the busi 
ness, they are small concerns. The 
45 employ a total of 980 people com- 
pared to 2,225 in the Middle At- 
lantic, 1,648 in the North Central 


and 1,295 in the New England area. 


Educational TV Takes 
On New Life 


Closed-circuit tv combines 

with educational tv stations 

to boost video instruction 

Use of television by educational in- 
titutions has been slow in starting 
increasing 
100 
closed-circuit tv 


but now is gathering 


estimated insti- 
have 
In addition, there are 


speed, An 
tutions now 
installations, 
25 educational tv stations on the 
air and 7 more are expected during 


1956. 
> Wire 
cational institutions have been small 
experimental 
three 


Most installations in edu- 


hook-ups of two or 
Starting in Septem- 
ber, more than 6,000 pupils in two 
high and six elementary 
schools in Washington County, Md. 
will receive a part of their daily 


rooms. 


schools 


instruction by closed-circuit tv. 
Present plans call for expansion 
of the system to the entire Wash- 
(Continued on page 20 


August, 1956 — ELECTRONICS 





Actval size 


.. 297" 4 
moa 

| A 
) 145” 


= 


———,—_____--- 


Peak Inv 
Voltage 
25°C 


' 
Type 


1N300 
1N300A 
1N432 
1N432A ; 
1N301 
1N301A 
1N460 
1N460A 
1N303 
1N303A 
1N433 
1N433A 
1N434 





1IN434A 
1N302 
1N302A 
CK863 
CKEEIA 


SEMICONDUCTOR DIVISION 


Silicon and Germanium Diodes and eta! * Silicon Power Diodes 
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at + 


for .ABLiaeawei hae 


in BONDED 


Si LICON 


DIODES 


THESE FIVE TESTS TELL THE STORY 
Temperature 

4 hours at 55°C, then instant transfer to 4 hours at 
twenty-five times 

Vibration 

25G., 40 to 2000 cps, along each of the three mutually perpendicular 
axes. Five 3-minute sweeps through the range 

Shock 

500G shocks of one millisecond duration through each of the three 
mutually perpendicular axes 

Noise 

145DB random acoustical noise application, 200 cps to 20 ke 

Life 


2000 hour tests, run as rectifier with both maximum reverse voltage 
and maximum rectified current 


+ 150°C — 


Samples of RAYTHEON BONDED SILICON DIODES show no failures 


Forward 

Current 

1.0 V (min.) 

Current 
25°C 


at 


15 mA 


when subjected to all five of these tests 


Reverse Current (max.) 


in pA at specified voltage Rectified Current (max.) 


Volts 25" 100°C 25° 100°C 150°C 


0 001 0.1 65 vA 40 yA 18 pA 


0.001 0.1 25 


0.005 


005 


Reverse 
Current 
10 V (rmax.) 
Current 
25°C 
O01 yA 
001 
005 
| 
} 
05 
+ 


+ 
; | 

| O05 
+ 


l 
I 
+ 





NEWTON, MASS 
Wew YORn 
CwiCAGO 

LOS ANGELES: =f 


150 California St « D€ecatur 2-7177 


589 Fifth Ave . Plaza 9.3900 


1501 Grand Ave, Franklin Parke TUxedo 9.5400 


’S La Brea Ave « WEbster 8.2861 


Want more information? Use post card on last poge 
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system by 
total of 47 
supplied with equip- 
20,000 


County school 
1958. <A 


schools will be 


ington 
September, 
and 


ment approximately 


pupils will receive ty instruction. 


>» Plan—All 
for school installations during the 


necessary equipment 
life of the five-year project is to be 
electronics manu 
RETMA. The 


Ford Foundation through its Fund 


contributed by 
facturers through 
for the Advancement of Education 


is to provide funds for training 


personnel and supervising the pro 
gram, 

Total cost of the project i 
over $!] 
proponent 
from thi 


esti 
educa 
that 


pro 


mated at million 


tional ty believe 


uccessful result 


gram will triple the use of closed- 


circuit tv as an educational medium. 
> Stations 
tv stations has been relatively slow 
first 


has 


Growth of educational 


allocated 
the 
According to the 


channels 
One 
situation. 


since 
in 1952. 
uhf 
Joint 


were 
reason been 
Council on Educational Tele 
the uhf educational ty 

the air 
countered many of the same prob 
that confronted 
uhf Station 
erage has been satisfactory but uhf 
diffi- 


considerable 


vision, five 


stations now on have en 


lems have com- 


mercial stations. COV- 


receiver inconveniences and 


culties have caused 


trouble. Two-thirds, 172, of the 258 
reserved for 


channel assignments 


educational tv are in the uhf band 


FCC Proposes TV Shift To UHF 


Invites industry comment 
on long-range plan while 
boosting uhf power ceiling 


IN a far-reaching proposal, the FCC 
took the first step toward a possible 
complete changeover of tv broad 
casting from vhf to uhf. 

Final decision on deintermixture 
and channel assignments is still far 
in the future. However, the recent 


proposal maps out interim meas 


ures Which may result in final adop 


tion of the plan, 


The 


posals outlined in the Commission’s 


> Considerations basic pro 
an invitation 


to industry for comments by Oct, 1 


Report and Order are: 


on the possibility of shifting tv op 
eration to the uhf band; proposal 
of an immediate R&D program con 
centrating on increasing uhf trans 
mitter power and determining the 
feasibility of 


such techniques as 


uhf boosters and satellites, as well 
as increasing the sensitivity and re 
ducing the noise factors of receiv 
improving their 


ers along with 


selectivity to permit channel 
with 


station 


reas- 


signment minimum restric 


tions on separations; in 
creasing the maximum power of uhf 
from 1,000 to 6,000 kw 


effective August 1, 


stations 


>» Other — The 
set forth interim measures for elim- 


Commission also: 
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vhf 
opportunities for uhf broadcasting 


inating assignments to create 


aus well as measures for assignment 
of additional vhf channels; set up 


rule making to consider 13 par 
ticular interim proposals for chan- 
nel changes; relaxed present rules 
to permit new vhf assignments at 
shorter spacing from cities but still 
spacing 


conforming to minimum 


between transmitters of individual 


stations, 


Action—To establish a 
minimum criteria for decisions the 


> Interim 


following factors were suggested 
In markets with one or more com 
mercial vhf assignments considera 
tion would be given to whether: 
significant numbers of people would 
lack service if the vhf channel were 
uhf 


are operating in the 


eliminated: one or more sta- 


tions area, 
enough sets in use can receive uhf 
signals; terrain is reasonably favor- 
able for uhf coverage; eliminating 
a vhf channel would create compe- 
tition among more stations. 

vhf 


chanuel would depend on whether: 


Assigning or adding a first 
the new transmitter can be located 


at minimum transmitter spacings; 
when shifting location there is a 
need at the location; 
vhf would 


create competition among more sta- 


greater new 


adding a new channel 


tions. 


Britain Moves Ahead 
In Hi-Fi Exports 


World markets, including U. S., 
take increasing volume of British 
sound equipment 

BRITISH electronics firms are break- 
ing records in the export of hi-fi 
1955, the total hit a new 
high, reaching a volume of nearly 


gear. In 


$16 million. Last year hi-fi exports 
increased by $5.7 
1954 total. The 
larger than the 


million over the 
alone 
total of 
ports in 1951. So far 
British hi-fi higher 
than last year by an estimated 17 


rise was 
such ex 
this 


are 


year, 


exports 


percent. 


>» Breakdown Nearly $8 million 
worth of British phonographs were 
exported to world markets last year 
and the U. 8. 


market 


constituted one main 
Some $1.7 
million in tape recorders and tapes 


for the devices. 


and over $6.6 million in phonograph 
records were exported, 


> Show National 
Show, to be held in London 
September 1, 
show some of the newest hi-fi equip- 
ment. 

According to the Radio Industry 
Council, British high-fidelity sound 
reproduction equipment, including 
phonograph parts, is penetrat- 
the U. S. market to an in- 

(Continued on page 22 


Radio 


from 


Britain’s 


August 22 to will 


ing 
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BARRY ADDS 
NEW WEST COAST 
FACILITY 


Occupies Plant in Burbank 


With its purchase of all physical assets 
of the United States Sheet Metal Prod- 
ucts Company in Burbank, California, 
Barry Controls Incorporated 
lishes a Western Division for improved 


estab- 


service to the aircraft and missile in- 
dustry Operations of the Western Di 
vision will include an 
design section 


enyginecring 
a shock and vibration 
test laboratory, a model shop, and 
production of special designs 


Ihe metal-working facilities of this 
plant will be used to produce proto- 
types of vibration-isolating mounting 
and for short-run production of 
special mounting Stocks of 
standard isolators will also be main. 
tained here. Barry's present West 
Coast engineering office will become 
part of the engineering section of the 
Western Division 

With the availability of 
engineering consultation 
model-shop facilities 


base , 


bases 


on-the-spot 
local 
and de- 
velopment of complex mounting sy 

tems for missiles and jet aircraft will 
be speeded and valuable 
gained for production of 


and 


design 


lead-time 
prototypes, 


CHIVERS TO HEAD 
WESTERN DIVISION 


A ‘5 Chivers Sales Ma iver of Barry 
Controls Incorporated, has been ap 
pointed General Manager of the ne 

Barry Western Division. A 
of Massachusetts 
nology 


graduate 
Institute of Tech- 
Chivers joined Barry in 1952 
as administrative assistant with the 
sales department. He was made Assist- 
ant Sales Manager in 1953 and Sales 
Manager in 1955. As General Man- 
ager of the Western Division, he will 
be responsible for the direction of all 
its activilies. 
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oa 


The attitude gyro of North American Aviation’s 

F-100 Super Sabre must give reliable indication 

through every flight attitude — or the pilot won't 
know which way is up. 


That’s why ALL-ANGL Barry Mounts are chosen to 
protect the delicate sensing relays in the interlock assembly 
for this vital instrument. Close-tolerance operation in all 
attitudes demands the certain isolation of 


vibration y 
assured by ALL-ANGL Barry Mounts d 


Two added advantages result: 
1. Size of the unit is cut 40% by 
integrating ALL-ANGL mounts, 
upside down, in the base plate 


2.Short leads replace long ca : 


bles because the Barry Mounts F-100 Super Sabre 


float the assembly within its case, Phere covrtery of Nort 


American Aviation, tnc 


Barry's Western Division, in Burbank, California, will offer engineering 
facilities, prototype service, and short-run production of “specials”, 


BARRY 


CONTROLS 


eee ee ee ee ee ee 


bARRY( EB)MOUNT 


SALES REPRESENTATIVES 
IN ALL PRINCIPAL CITIES 


707 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS 


last page 
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creasing degree, There will be 100 
exhibitors at the show, including 35 
manufacturers of radio and ty re- 
ceivers. About 400 tv receivers will 
be on display and there will be 
some 30 demonstration rooms for tv 


and radio sets, 


Industry Subsidizes 
Science Teachers 


GROWING concern over future scien 
tifie manpower 
causing 


requirements is 
the 
part of industry in providing free 
summer fellowships for high-schoo! 
teachers of 


renewed interest on 


science and mathe- 


matics, 

The main objective in this sub 
sidization is to help teachers gain 
more knowledge of their subjects 
so they can 
terest in 


increase student in- 


science and mathematic 


courses, 


>» Cost—A pioneer in this field, GE 
estimates the cost of its near sixty 
programs this summer at 
$175,000. This amount will allow 
more than 250 teachers in 38 states 
to study, Just entering the field, 
Shell Oil estimates its programs 
will cost about $100,000 this sum 
mer 


about 


Satellite Electronics Shape Up 


Engineers describe telemetering 
and Minitrack systems to be used 


in the earth-satellite program 
MorE complete picture of Project 
Vanguard, code name for the earth- 
satellite phase of the U.S. 
program for the International Geo- 


scientific 
physical year, 
George Washington 
an IRE, AIEE 
Vanguard of Outer Space. 


was presented by 
University at 


symposium called 


> Telemetering 
tant tools in the launching of the 
earth satellite will be radio tele 
metering. Donald 
G. Mazur, telemetering will be used 


One of the impor 


As described by 


in the test phases of the Vanguard 
program, to obtain complete per- 
formance data on the three rocket 
stages individually and in combina- 
tion 

Telemetering equipment will be 
used in the actual launching, Em- 
phasis will be on obtaining essential 
information, 
or two light-weight transmitters in 
the rockets. 

Equipment reliability will be ex 
tremely 


operation using one 


important in this applica 


SAGE Device To Aid Air Safety 


Commercial version of the Charactron 


Aug 


the new model, which has a 


shaped-beam 
1952) which has been used for some time in the SAGE 
surveillance, has been introduced by Stromberg-Carison-San Diego, as 
display device to help solve air traffic control problems 
19-inch screen 


tube (ELECTRONICS, p 174 
system of military aircraft 
an electronic 
Production has started on 


In addition to providing the relative 


positions of aircraft and showing movement across a map-diagram, the system displays 


letters and numbers to represent such information 
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as flight number, speed and aititud 


tion. Another importat 
tion of the system will be it 
to transmit and receive 
long ranges. 

During phases h 
trajectory, the 


rocket 


ground 


certain 
launching, vehicle 


slant range between 
borne transmitters and the 
receiving stations, will be over 300 


miles. All telemetering stems un 


der consideration have been proved 


out in actual rocket work. Twenty) 


or more ground stations spread ou 
over a thousand miles must be op 
must 


erated simultaneously 


provide overlapping co’ 


> Tracking Radio w also be 
used for tracking the earth satellite 
data 


Mengal. 


and obtaining scientifi from 
it, according to John 7 
tracking 
to prove that the satellite is 


Radio will handle three 
jobs: l 


+ 


actually orbiting, determine | 
vhat is 


pre- 


cise orbit, and measure 


happening within the satellite from 
the vantage point of a ind sta 
tion 

the 
angle 
Naval 
the ground 


These problems are solved by 
Minitrack 
tracking 
Research Laboratory. li 


system ot! ri 
developed by the 
station layouts, seven antennas will 


be used. Six items of data will be 


obtained, sent to a general comput- 


ing facility within 20 minutes of 
receipt, and used there for deter- 


mining the orbit of the satellite. 


> Technical 
mitter will 
weight (three pounds or less) oscil- 
lator , 
tween 10 


The Minitrack 


be a simple 


trans 


nimum 


with a power output of be- 


and 50 milliwatts at an 


operating frequency of LOS me Twe 


developments are undet nsidera- 


tion, one using subminiature low- 


filament-voltage electron tubes and 
the other 


bility and general utility of the 


using transisto) Relia- 
tube 
siderably 


the 


model is high, but it is con 
heavier than tran- 
One of the « 


tery types will probably be 


larger and 
ommon bat- 
ised for 


eries will 


sistor unit. 


a power supply. Solar batt 


be considered only if intensive 


tests ascertain their reliability 


+ ‘ 


Telemetering of data m the 


Cont nued page 24 
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delicate and heavy joints in their Type 1862-B Megohmmeters 
jobs which formerly required both a heavy and a light iron 
iron’s light weight also helps reduce fatigue 


“BEST IRON WE'VE HAD in the plant,” says William Fish, a pro- 
duction supervisor of General Radio, Cambridge, Mass. This 
company has switched to G-E Midget irons for soldering both G-E Midget 


50 G-E Midget irons do work of 100 former irons 
at General Radio Co., hoost production 25% 


HANDLES LIKE A PENCIL — Weighing less RAPID HEAT TRANSFER is achieved by THREE-IN-ONE IRON with 4", 'y", 4 
locating the heater directly in the iron tip sizes gives you greater versatility to 
meet your soldering requirements. Tips 


can be « hanged in only 5 seconds. 


than a package of cigarettes, the General 
Electric Midget soldering iron speeds pro clad-copper tip. Result. the G-E Midget 
duction by reducing operator fatigue iron’s heat efficiency is 90%. 


SEE THE MIDGET AT THE WESCON SHOW, AUGUST 21-24. 
For more information write for GED-2263, G-E Midget Soldering lron, Section 724-3, General Electric Co., Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 





ND TRY REPORT 


Continued 


atellite 


will 


through the 


also be accomplished 
Minitrack system. A 
nethod of ground command turn-on 
that the 


as been worked out so 


Electronics Attacks 


New applications promise to 
aid medicine’s fight against one 
of the nation’s top killers 

l HREF that aid 
disease diagnosis are being 


dded to the 


new instruments 
neart 
volume of 


the 


growing 


electronic equipment used by 
medical profession 
> Instrument—-A tiny transducer, 
about 60 thousandths of an inch in 
liameter, placed on the tip of a 
rt catheter and introduced into 
has 
veloped at the Philadelphia 
David H. 


James R. 


heart to locate defects, 
een cde 
General Hospital by Dr 
Lewi and 
Brown, J? 

The 


tanate 


enyineer 
device consists of a barium 
built 


pecially designed cardiac 


' 


element, into a 


catheter. 


t converts sound into electrical 


neryys which j then tape re 


corded, By listening to sounds in 


ide heart, the exact spot of a 


an be located 


the instrument has been 


will 


when the satellite is directly over a 


telemetering transmit onl 


ground recording station, to mini 
mize battery requirements. 


Heart Ills 


introduced only into the right 
of the heart. 
on further 


side 
Dr. Lewis is working 
the 
device so that it will fit into the eye 


miniaturization of 


of a needle which can be introduced 
into the left side of the heart. 

A similar instrument, employ 
ing a condenser microphone, wa 
developed in Japan in 1954 but its 
pickup 
Dr. Lewi 


was limited, according to 


>» Meter An 
which facilitates diagnosis of blue 


electronic device 


baby conditions and other cardiac 


diseases, is being introduced by 
The Elyria, Pa 
The instrument is a cuvette densit 
that 


formation on 


Colson Corp. of 


ometer gives continuous in 
variations in the 
blood taken 


from specific regions of the heart 


oxygen saturation of 


through a catheter. By ascertain 
ing the position of the catheter in 
the heart by 
can determine the positions in the 
which the blood 


x-ray, the physician 


neart at patients 


Manufacturer Girds for Expansion 


Sixteen electronic product businesses of GE have been reorganized into three major divi 
sions as a result of the rapid expansion and future growth prospects of these fields 
which now have a sales volume greater than that of the entire company in 1940. Dr. 
W. R. G. Baker, right, GE vice-president recently elected president of RETMA, discusses 
future developments with the new general managers of the new divisions, They are. left 
to right, L. B. Davis, electronic components division; Dr. G. L. Haller, defense electronics 
division; and H. A. Strickland, Jr., industrial electronics division 
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Colson cuvette densitometer for monitor 
ing oxygen saturation of blood 


departs from the normal oxygen 


saturation, 


> Scope— DuMont 
coming up with a new oscilloscope 


Laboratories is 


designed for use by doctors during 
operations for the monitoring of 
the patients heart action. It will 
reveal possible heart failure in ad 
addi 


according TO 


vance and prove a decided 


tional safety 


Dr. A.B 


factor, 
Dumont 


Welding Uses 
More Electronics 


Electronic and magnetic 
resistance welding controls 
double in volume 


THIS yeal 


resistance 


electronic and magnetic 
controls 


total 
Volume 


welding ship- 
value of 
doubled 
between 1947 and 1954, going from 


$4.3 to $8.2 million in the 


may reach a 
over $9 


ments 


million. 


million 
period 


>» Welders Manufacturers of 
welders shipped over 15,000 units 
1954, $38.6 mil- 


Electronic controls accounted 


during valued at 
lion 
for an estimated 20 percent of this 
total value 

Largest portion of 


sold 
13,000 of 


resistance 


welders were spot welders. 


Over the units were 
shipped in 1954 valued at nearly $19 
million. Seam welders were the sec- 
ond largest sellers. Some 221 were 


shipped valued at $3.5 million 


>» Market There 
manufacturers of 
in the U, 8. 


120 
equlip- 


are about 
welding 
ment These represent 
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pn pipe SUP SERR RUGGED! 


i AD VAC 


Temperature Ceramic- 


to-Metal Seals for: “SIGH VOL 7 AGE 


JET ENGINE THERMO- 


ee TERMINALS 
FIRE DETECTION AND 


TEMPERATURE CONTROLS 
EXPLOSION PROOF Pure siiver brazed tor 
ASSEMBLIES higher temperature service 
REFRIGERATION Helium mass spectrometer tested 
COMPRESSOR SEALS for vacuum-tightness 
KLYSTRON wien High mechanical strength 
T-R TUBE WINDOWS and thermal shock resistance 
IGNITION INSULATOR Adaptable for soft-soldering, 
BUSHINGS brazing or welding 


ae cain — New ADVAC High Voltage Terminals withstand operat- 


TERMINATIONS ing temperatures of over 1000°F. They have been 
NUCLEAR ENERGY service-proven in a wide range of applications where 
QUIPMENT severe environmental conditions, including both me- 
IMMERSION HEATER SEALS chanical and thermal shock, are encountered. ADVAC 
POWER CABLE END SEALS super-rugged high voltage terminals are available in 
CHEMICAL RESISTANT, nine economical standard types that meet most require- 
LATORS ments. For special applications, custom terminals can 

HEAVY-DUTY TRANSFORMERS be produced to your exact specifications. 

CAPACITORS 


3410-F 
PULSE NETWORKS i sy 
RELAYS, DELAY LINES 2510-F rh hy ‘h os ner 
FILTERS, REACTORS ; 3400-F nd Milit cia 
MOTOR SWITCHES Po cigg | ANG erunrary 
Po ih ; Applications 


i ¥) 3 
/ i oJ \ i? 


a 
» 
2400-F 
& i ; , 

=’ a * 

Call or Write - Aa ‘ . 3 

for Illustrated » 

Catalog 


1200-F t \ 2300-F 
ro ¢ s! 


1300-F woe AE 


DIVISION OF ADVANCED VACUUM 


GENERAL CERAMICS PRODUCTS - INC 
CORPORATION 


430 Fairfield Avenue, Stamford, Connecticut Telephone: Davis 4-214 


HIGH TEMPERATURE, VACUUM TIGHT CERAMIC-TO-METAL SEALS FOR THE ELECTRONIC INDUSTRY 
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the primary market for some 15 
nanufacturers of electronic welding 
ntrols. 
() ry half, 63, of 


nent manufacturers 


welding equip 
are located in 
the east north central states. In 
Michigan alone there are 31 
Ohio has 11. 
tates 


17 in the south and 


manu 
In the mid 
there 


icture! 


lle Atlantic are 21 
nanufacturers, 
t, 14 in north central 


ites and 4 in New England 


tne west 


Financial Roundup 


Final profit reports of many firms in 


the field show up last year’s business 


field 
show 
the 


LOUNDUP of companies in the 
profits 


doing on 


porting annual net 


‘ 


he industry 1 
front 


financial 


Annual Net Profits 
Company 1955 1954 
( 19 RHE f { 
le Hud 1 Oh a0 4 


I 


g 648 


RG 
1640 
7.279 
5000 
447 


» O09 


9,000 

95 

9.000 

459 

fable ; 000 

Corp oO RO0 50,500 

omechaniam 167 503.926 
egier Corp 
Rand 

ewart-Warnetr 


perry 


vi iA 

empco Alreraft 

nge-Sol 
Van Norman 

Industries 
Westinghouse Alt 

lirake 12,357,951 7,763,546 
Weastinghouns: , 000 79.922 000 
Zenith O34,491 676,264 
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MEETINGS AHEAD 


Aug. 20-21: National Telemeter- 
ing Conference, IRE, AIEF, 
IAS, ISA, Biltmor Hotel, 
Los Angeles, Calif. 


Aug. 21-24: 1956 Weatern Elec 
tronic Show and Convention, 
Pan-Pacific Auditorium, Los 
Angeles, Calif. 


Aug. 22-Sept. 1: The 23rd An 
nual British National Radio 
Show, Earls Court, London. 


Aug. 24-26: Seventeenth Annual 
Summer Seminar, IRE, Em 
porium, Pa. 


Sept. 10-12: Information Theory 
Symposium, IRE, MIT, Cam 
bridge, Mass. 


Sept. 11-12: Second RETMA 
Conference on Reliable Elee 
trical Connections, University 
of Pennsylvania, Phildelphia. 


Sept. 14-15: Sixth Symposium, 
IRE, PGBTS, Mellon Insti 
tute, Pittsburgh. 


Sept. 14-15: Conference On 
Communications, IRE, Roose 
velt Hotel, Cedar Rapids, Ia. 


Sept. 17-21: Eleventh Annual 
International Instrument 
Automation Conference and 
Exhibit, ISA, New York 
Coliseum, New York, N. Y. 

Sept. 24-25: Industrial Elec- 
tronics Conference IRE, 
AIEE, Hotel Manger, Cleve- 
land, Ohio. 

Sept. 24-28: Trade Fair of the 
Atomic Industry, Atomic In- 
dustrial Forum, Navy Pier, 
Chicago, Il. 

Sept. 26-29: 1956 Convention of 
the Audio Engineering So- 
ciety, New York Trade Show 
Bldg., New York, N. Y. 


Industry Shorts 


> Two-way radio units will be 


General Electric for in- 
tallation in trucks owned by Ryder 
Rental Systems. The firm 
will then offer radio-controlled 
pickup and delivery i 


leased by 


rental 


service to its 


customers, 


>» WCEMA 


universities 


has given 18 western 


major scholarship 
grants for deserving engineering 


students, The donations will permit 


Sept. 27-30: New York High Fi- 
delity Show, New York Trade 
Show Building, New York. 


Oct. 1-3: IRE Canadian Con- 
vention, Automotive Bldg. Ex 
hibition Park, Toronto. 


Oct. 1-3: Twelfth Annual Na 
tional Electronics Conference, 
Hotel Sherman, Chicago. 


Oct. 1-4: Semiconductor Sym- 
posium Electrochemical So- 
ciety, Statler Hotel, Cleve 


land, Ohio. 


Oct, 7-12: SMPTE 80th Conven- 
tion, Ambassador Hotel, Los 
Angeles, Calif. 


Oct. 8-9: Second National Sym 
posium on Aeronautical Com- 
munications, IRE, Hote! 
Utica, Utica, N. Y. 


9-10: Third 
puter Applications 
um, Armour Research 
dation, Chicago, Il. 


Annual Com 
Symposi 
Foun 


Oct, 


Oct. 10-11: Engineering Conven 
tion of the Central Canada 
Broadcasters Association, Sea- 
way Hotel, Toronto. 


Oct, 11-12: URSI Fall Meeting, 
University of California, 
Berkeley, Calif. 


Oct. 15-17: Radio Fall Meet- 
ing, IRE, RETMA, Hotel Syr- 
acuse, Syracuse, N. Y. 


Oct. 16-18: Conference On Mag- 
netism & Magnetic Materials, 
IRE, AIEE, APS, AIMME, 
Hotel Statler, Boston, Mass. 


Oct, 25-26: Second Annual 
Technical Meeting of the IRE 
Professional Group on Elee- 
tronic Devices, Shoreham "1to- 
tel, Washington, D. C. 


to attend 
the 


as many as 30 students 


engineering schools during 


1956-57 term. 
> Sales of 
saturated sleeving totaled $4.2 mil- 


varnished tubing and 
lion in 1955 compared to $3.3 mil- 
1954. Total of 184.9 million 
feet was sold in 1955 compared to 
148.7 million feet in 1954. (ELEc- 
TRONICS, p 14, May, 1956) This 
brought total insulation sales, as 
compiled by NEMA, to $188.5 mil- 
lion in 1955 compared to $141.4 mil- 
lion in 1954, 


lion in 
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Hi MT (1.0 v. RMS into 70 ohms) 
Alli FIN (2-220 Megacycles. All At Fundamental) 


TI 
CONSTANT OUTPUT 


tea Case) 


eee. = Vari-Sweep 


- ALL-ELECTRONIC HIGH LEVEL 
High Output. . SWEEPING OSCILLATOR OR, 


ee me (with sweep off) CONTINUOUSLY 
av macieco | go) rune ew SIGNAL SOURCE 


1.0 V RMS 


INTO 70 OHMS 
cinta Operates On Fundamental Frequency, 


Therefore Stable Narrow-Band Sweeps 
Range: Fundamental frequency 2 to 220 mce., con ss 
tinuously variable in 10 switched over- e 1.0 v. RMS (into 70 ohms) Output Flat 
lapping bands. Direct reading frequency dial to © 0.5 db Over Widest Sweep 
calibrated to +2.0% 


RF Output: 1.0 v. RMS into 70 ohms, metered. Flat Output Automatically Held Constant 
within +0.5 db over widest sweep and (AGC) Over Complete Range 


frequency band e . 
Sweep Width: Continuously variable to + 30% Wek Cetus PLUS) 


of center frequency to maximum of at least 
40me. 


Direct Reading Frequency Dial 
Sweep Rate: Continuously variable 10 to 40 CPps.; Accurate To 2.0% 


also lox ks at line fre quency 


Attenuator: Switched 20, 20, 10, 6, and 3 db plus Sweep Repetition Rates Down to 10 cps 


continuously variable 6 db 


Power Supply: Electronically regulated 105 to 125 Price 5695. FOB Plant 
v. A.C. 50 - 60 cycles 


New KAY Marka-Sweep MODEL VIDEO 50 


Combined Video and (F Sweeping Oscillator with Marks 


SPECIFICATIONS 
FREQUENCY RANGE: Continuously variable, ATTENUATORS: Switched 20, 20, 10, 6 and 3 
50 ke to 50 me db, plus continuously variable 3 db 


SWEEP WIDTH: Linear, continuously variable MARKER 
@ Voaricble Center Frequency, Variable Sweep 40 a te s 


Width @ Includes Low End of Video Spectrum SWEEP RATE: Variable around 60 cps; locks positioned, internal or external morkers 


@ Permits Observation of Complete Spectrum to te line frequency PRICE: $695.00 FOB. Factory. Substitute 


AMPLITUDE: 1.0 v, peak-to-peak, into nom markers, $10.00. Additional mark . $20.00 
50 me or Any 4 me Part Over the Range @ Mark 76 akon, Glas witiin 2a de euer aided — arkers 


ers at Set Frequencies or as Specified sweep 


sittin | \(/t\\\'/ ELECTRIC COMPANY oor. no 
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FIELDS OF RESEARCH AND 
EMPLOYMENT OPPORTUNITY AT 
WORLD-FAMOUS LOS ALAMOS 
SCIENTIFIC LABORATORY 


aan! 
AO OF vw 


om ay 
Los Alamos Scientific Laboratory is operated 
by the University of California for the U.S. 
Atomic Energy Commission 
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Theoretical Physics and Mathematics 

In the field of theoretical physics, the Laboratory carries on 
studies of nuclear theory, equations of state, mathematical analy- 
sis methods, hydrodynamics problems and various aspects of 
applied mathematics. The Theoretical Division is also concerned 
with the conceptual design of nuclear weapons, and supports 
many non-weapons activities such as the nuclear reactor and 
propulsion programs. The equipment used includes the Los 
Alamos-developed Maniac, the Maniac Il, wo IBM 704's and 
an IBM 701. 


Experimental Nuclear Physics 
Much of the 


nuclear properties of various materials. Fundamental studies are 


work in experimental physics is concerned with 


made of nuclear forces, neutron and charged-particle reactions 
and cross sections Experimentation in controlled thermonuclear 
reactions is assuming increasing importance. Among the facilities 
available are three Van de Graafts, pwo Cockcroft- Walton ma 


chines and a variable energy cyclotron 


Electronics and Instrumentation 

The Laboratory is engaged in the design and development of 
nuclear physics research instruments, scintillation counters, fast 
pulse amplifiers, multi-channel analyzers, fase oscilloscopes, 
radiation detection instruments, clectronic controls and control 
systems, and high-speed cameras which operate at 15 million 
frames per second. Electronics specialists also assist in the design 
of digital computers and of instruments for studying nuclear 
and thermonuclear detonations, 


Nuclear Reactor Research 

In connection with the peacetime applications of nuclear energy, 
the Laboratory is currently developing several advanced power 
reactors of unusual design. In addition, two research reactors 
are available for experimental studies. The remotely controlled 
critical assembly machines, known as Topsy , Godiva and Jezebel, 


constitute neutron research tools of a unique character. 


Nuclear Propulsion 

The Laboratory is actively engaged in the application of nuclear 
energy to the new and challenging field of self-propelled mobile 
reactors, There are studies in progress relative to engine design, 
heat transfer, controls and instrumentation. 


Chemistry 

Research in chemistry is devoted largely to inorganic and phys- 
ical studies, especially of materials such as uranium, plutonium, 
deuterium and tritium used in nuclear energy systems, Radio 
chemical methods are applied in various investigations, Much 
work is being done on reaction kinetics, the effects of radiation 
on chemical reactions, complex ion formation and the determina 
uon of heats of combustion and solution, Extensive analytical 
studies include the use of a great variety of instruments, as well 


as the techniques of microanalysis 


Metallurgy and Metallurgical Engineering 

Research activity and development in this field includes investi- 
gation of the metallurgical properties of materials used in nuclear 
energy systems; studies of extremely refractory substances, ce- 
ramics, cermets and plastics; the behavior of materials under 
extremely high temperatures and high pressures; studies of the 
properties of plutonium and its alloys, with increasing reference 
to their use in reactors, and of uranium and its alloys; develop- 
ment of fabrication tec hniques for various metals and alloys; 
and the high temperature properties of refractory metals tungsten, 


molybdenum, columbium, et 
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Weapons Physics, Design and Testing 

Still the nation’s principal institution for nuclear and cthermo- 
nuclear weapons research, the Laboratory takes nuclear weapons 
from the concept stage to proved performance as determined by 
field tests. Activities in weapons research and development in- 
clude the mechanics and dynamics of initiating a nuclear energy 
release; the behavior of supercritic al systems; the testing of 
nuclear devices and weapons assemblies in Nevada and in the 
Pacific; engineering design of tests and prototypes of nuclear 
systems; and the design and development of nuclear weapons 
components and the techniques for their manufacture, 


Explosives Research and Development 

Work in this field includes study of fabrication, storage and 
stability problems of explosives; making and evaluating novel 
organic chemical compounds of possible use as explosives; 
mechanics and dynamics of explosive phenomena; and physical 
and chemical properties of explosive material using mass spec- 
trometer, infra-red spectrometer, X-ray equipment and other 
analytical techniques. High explosives are employed in research 
on equations of state and shock wave phenomena. 
Mechanical Engineering 

Design and development work is carried on in connection with 
weapons design, field test facilities, the power reactor and pro- 
pulsion programs, servo-mechanisms and remote control sys- 
tems. High explosives systems are designed and manufactured, 
Other types of work are estimating, cost analysis and liaison 
between architectural engineers and contractors. 

Chemical Engineering 

Chemical engineering work includes studies of heat transfer, 
fluid flow, solvent extraction, evaporation, distillation and sys- 
tems at extreme temperatures and pressures, Problems supporting 
inorganic and physical chemistry research projects are also under- 
taken. Other activities are the remote control handling of radio- 
active materials and corrosion and erosion studies. 

Electrical Engineering 

Much effort is devoted to the design of induction heating sys- 
tems for study of alloys at extremely high temperatures; of DC 
power supplies at currents up to 100,000 amperes; of servo- 
mechanism controls for nuclear reactors; and of high magnetic 
field systems. Work is done in planning, building and installing 
power distribution systems and their controls, 


The Laboratory now has staff openings for technically 
qualified people interested in these fields of research and 
development. For additional information address your 
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OF THE UMIVERGITY OF CALIFORNIA 
LOS ALAMOS, NEW MEXICO 
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Taylor Fibre Co. 


Says... 


“Using 
* Revere Rolled Copper 


we are able to produce 
superior copper-cla d 


“ 


At the top of the page opposite is a section of an 
etched printed circuit enlarged 10 times. These par- 
ticular lines are of .008 thickness, spaced .012 apart 
They show the kind of printed circuits obtainable by 
combining Revere Rolled Printed Circuit Copper and 
Taylor laminates. Note the fine line etching, the close 
spacing and the sharp definition of the edges the 
smoother surface (freer from pits, pinholes and im- 
perfections) the more uniform thickness with no 
sacrifice of conductivity. Results—consistently satis- 
factory etching at better production rates 

Laminators and users alike also have found that 
Revere Rolled Copper produces no peaks or valleys, 
that its smooth, hard surface of uniform density 
permits resist to clean off easily for there are no pores 


to hold resist and cause trouble when soldering 
: They have noted, too, that Revere Rolled Copper is 
free from oxidation as it comes from the mill and is 
without lead inclusions. And because of its clean 
surface, fluxes wet readily, while in the automatic 
soldering operation it makes possible a uniform solder 
coat every time free of skips or bald spots 
Those are the very reasons why you should insist 
that Revere Rolled Copper be used when ordering 
REVERE blanks from your laminator. It is available in unlimited 
COPPER AND BRASS INCORPORATED quantities in standard coils of 350 Ibs. in widths up to 
Founded by Paul Revere in 1801 38"’ and in .0015 and .0027 gauges, weighing approx- 
230 Park Avenue, New York 17, N.Y imately 1 oz. and 2 oz. per square foot. Revere Rolled 
Mills: Baltimore, Md.; Brooklyn Copper exceeds requirements of standard specifications 
N. Y.; Chicago, Clinton and Joliet, and meets ASTM B5 specification for purity with 
Ill., Detroit, Mich.; Los Angeles and 99.9% minimum 
Riverside, Calif.; New Bedford, 
Mass.; Newport, Ark.; Rome, N. ¥ 
Sales Offices in Principal Cities, Dis 
tributors Everywhere, 
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PHOTO SHOWING SECTION OF CIR! 
10 times was made directly from 
UNRETOUCHED, 


ee 


AZ, 
=" 


7Neo,.-” 


a lot 


t PANEL IS ACTUAL PHOTO OF LAMI- 
ATE BY TAYLOR FIBRE CO., Norristown, Pa. and 
Calif, using Revere Rolled Printed Circuit 
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TEFLON 
GLASS FIBER 


LACING 
Ben-Har Braided TAPES 


New Ben-Har Braided lacing and winding tapes 
combine two superior insulation materials . . . duPont 
Teflon and glass fibers. Teflon, with its high heat 
resistance of $00°F, has been coated directly on the 


wax-free fungus proof 


inert to most known chemicals and oils 


e 
. 
e non-absorbent 
* 


knots hold tight, won t slip 
lass fibers before braiding so as to preserve a rough 


Ben-Har Braided Tapes are available in .048, .062 
texture for knottability while eliminating the abrasive 

090 and .22 inch widths; in natural color (offwhite) 
ction of the glass . i 

in 250 and 500 yard spools and a Universal wound { 

Deve lope d partic ularly for harnessing, lacing and yound tube. Brown, white, yellow, orange, red, green, 
winding applications where heat is a determining slue, violet and black can be had on special order. 
factor, Ben-Har offers these additional features W rite for prices and sam} les 


e non-shrinking will not cut through insulated 


BENTLEY, HARRIS MANUFACTURING COMPANY 
wircs 


1308 Barclay St 
. pliable through 100°F. to 500°] CONSHOHOCKEN. PA. ¢ TELEPHONE: TAYLOR 8-0634 


BENTLEY, HARRIS URW INSULATIONS 
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WESTINGHOUSE 
2-AMP GERMANIUM 
POWER TRANSISTORS 


High Current Gain— 


Maintained at 


Large Collector Currents 


New Westinghouse XD-5081 transistor is 
characterized by high current gain through- 
out its operating range. Distortion is cut to 
a minimum, 

THERMAL DISSIPATION. Large copper base 
provides an ample heat dissipating area. 
LONG LIFE — RELIABLE OPERATION. Her- 
metically sealed in glass and metal to 
exclude moisture, prevent atmospheric 
contamination. 

TYPICAL APPLICATION. Ideally suited for 
audio output stages and switching appli- 
cations. 


Performance data on the XD-5081: 


Large signal current gain... 70 at le=1 ampere; 


55 at Ie 2 amperes 

Large signal frequency cutoff 
(common emitter) ...>10 ke 
Maximum voltage (Vee)... 85 volta 
Maximum current (Ic) ... 2 amperes 


Saturation characteristic (Vee) 
. «+ <1 volt at le=1 ampere 


Thermal drop ~ «+ &5°C per watt from junction to 
case 


Maximum junction temperature... 100°C 

Sample quantities are available immedi- 
ately. Contact your nearest Westinghouse 
district sales office or write, Westinghouse 
Electric Corporation, 3 Gateway Center, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. 


you caw Be SURE...iF ITS 


Westinghouse 


Rey 
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WESTINGHOUSE XD 506! GERMANIUM TRANSISTOR 


USUAL TRANSISTOR 
~~. GAIN CURVES 


> 
om me me 
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MARINE ELECTRONIC EQUIPMENT 


Awe_D)(O) 


‘ @DEEP DEPTH SOUNDER Sonar unit in 


wide Navy use, now available commercially. Gives clear 
indication of depth on CRT in two scales: 0-100 feet; 
0-100 fathoms. Records continuously in three scales: 0-600 
feet; 0-600 fathoms; 0-6,000 fathoms. 





. in: 











o wa @RISHSCOPE Most advanced fish finding device on the 
on i ' | 


market, available in three versions for deep and shallow 
fishing. Spots fish on CRT at depths to 400 fathoms, then 
magnifies any 10-fathom sector 20 to 40 times for clearer 
view. Compact design, single transducer. 


- Doran Compact, direct-reading aid to long-range navi- 
ES a ae 


gation. No special training required to operate. Fix 
obtained from single, 28-tube unit in matter of seconds, 
regardless of weather or sea conditions. Absolutely accu- 
rate though relatively low in cost. 


@RADAR For long and short-range navigation in any 
” ae” Sey weather. CRT display gives clear picture on 1, 2, 5, 10 


and 20-mile range. Patented slotted waveguide antenna, 
mounted on transmitter, assures superior definition. Ideal 
where space and generator capacity are limited. 




















eee 
— 





SURVEY DEPTH RECORDER 


Extremely accurate equipment for measuring depth of 
water for survey purposes. Legible, permanent record of 
depth, 0 to 250 fathoms, is made within eight overlapping 
range scales, For permanent or temporary installation. 












= DO CORPORATION + COLLEGE POINT, L.I., N.Y. 
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Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons 


NIATU RE — Actual size shown. Diameter, 1%". Overall length, 2”. 


ideal for pulsed beacon applications. 


" 


CELLENT VIBRATION PERFORMANCE 


Reliable characteristics up to 10 g.’s from 20 to 1000 c.p.s. 


q 


CHANICALLY TUNABLE 


Tunes mechanically over X-band region, 
9300-9500 Mc min. => 


Withstands 1,000 g. shock 
along cathode axis. 500 g. in 
two other perpendicular planes. 


LSE POWER 


50 watts peak 


C2 > 
<< 


HTWEIGHT - 6 ounces 


ie 
bs ES 
W THERMAL FACTOR We 


Exceptional frequency stability, .O5Mc./°C 


y 


a 


% Magnetron’s 
Actual Size 


CHALLENGING CHARACTERISTICS 


FOR YOUR NEW EQUIPMENT DESIGNS 


For specifications on the extraordinary QK 362 unclassified Magnetrons and Klystrons and 
magnetron write today. Similar tubes at other special tubes. Call on us for help in your micro- 
frequencies and power levels are available. Ask wave problems. There is no cost or obligation, 
for copies of latest bulletins listing most of our of course. 


Excellence in Electronics 
RAYTHEON MANUFACTURING COMPANY 


Microwave and Power Tube Operations, Section PT-50 
Waltham 64, Massachusetts 


( 


Raytheon makes: Magnetrons and Klystrons, Backward Wave Oscillators, Traveling Wave Tubes, Storage Tubes, Power Tubes, Receiving 
Tubes, Picture Tubes, Transistors. 



















An entirely new principle... 


completely stable over 


long 
periods . . . mass produced al 


low cost. 


Composed of a specially treated plastic ma- 
terial, the E:1-Tronics Humidity Sensing Element (pat- 
ented) is only 544” wide, 14%” long, and 1’ thick. 

The resistance of the element varies as the 
logarithm of the relative humidity. The signal produced 
by the resistance change may be amplified se used to 
operate indicators, recorders, and controls. 


RAPID RESPONSE 

Reaction to humidity change is rapid, 67% of 
the change registers within 30 seconds on standard pro- 
duction elements. This reaction time can be reduced to 
1 second for special applications. 


ACCURATE OVER WIDE TEMPERATURE RANGE 

For use over a wider range than heretofore 
possible, from -5° to 80° C (23° to 176° F), the standard 
element has a repeat accuracy within 3% R.H. Long-term 
stability and maintenance of calibration under adverse 
conditions are additional features of the EI-Tronics 
Humidity Sensing Element. 


MANY APPLICATIONS 

The El-Tronies Humidity Sensing Element is 
applicable to the entire field where relative humidity is 
measured or controlled. This includes humidifiers, de- 


NOW...A GREAT, NEW ADVANCE IN 
MEASUREMENT AND CONTROL 
OF RELATIVE HUMIDITY 


SIMPLE « FAST « ACCURATE ¢ DEPENDABLE 


HUMIDITY SENSING ELEMENT 
















ann 














humidifiers, dehydrators, dryers, home and industrial air 
conditioning, packaging process control, industrial, edu- 
cational, and government laboratories. 


PROVED PERFORMANCE 

The El-Tronics Humidity Sensing Element is 
the result of five years of research and intensive tests 
under a wide range of operating conditions. 


SPECIFICATIONS 
Standard Ranges, R.H.: 10-100%, 20-100%, 40-100% 
10-50%, 20-50%, 10-25% 

Ambient Temperature Range: 4+-23° to 176° F 

Repeat Accuracy: Within 3% 

Reaction time, standard models: 67% of change registers 
within 30 seconds 
special models: 67% of change registers 
within | seeond 

Dimensions: 5%" wide, 14%" long, '%"" deep 


FOR COMPLETE INFORMATION ON QUOTATIONS... PHONE... WIRE... OR WRITE: 


% Want more information? Use post card on last page. 
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EL-TRONICS 


INSTRUMENTS FOR THE 


MEASUREMENT AND CONTROL OF RELATIVE HUMIDITY 


EL-TRONICS Laboratory HYGROMETER 


Complete range of 
10 to 100% R.H. 
Measures to 1% R.H. 


This is a precision 3- 
scale measuring instrument 
and can be used as a second- 
ary standard. It is accurate 
within +1% R.H. This hy- 
grometer is plugged into a 
110 volt a-c outlet to operate 
and is compensated for line 


voltage variations. MODEL 101 


SPECIFICATIONS 
Ranges: 40-100% (2% Graduations) 
20-50% (1% Graduations) 
10-25% (1% Graduations) 
Calibration Accuracy: 1% R.H. 
Power: 105-125 volts, 50-60 cycles 
Siz: 8” x 10%" x 101%” 
Finish: Hammertone Gray 


Lightweight... 
Accurate... 
Battery Operated 
Designed especially 
for humidity measurement 
work where a-c voltage may 
not be available. Under in- 
termittent use, batteries are 
good for over 200 operating 
hours. 
Range of 10-100% R.H. permits measurements 
of 10-50% R.HL. in 1% graduations and of 20-100% in 2% 
graduations. 
SPECIFICATIONS 
Range: 10-100% R.H. (2 seales) 
20-100% (2% Graduations) 
10-50% (1% Graduations) 
Calibration Accuracy: 2% R.H. 
Power: Batteries 
Battery Life: 200 hours (Intermittent) 
Size: 5” x 6” x 7” 
Weight: 6 pounds 


Finish: Hammertone Gray 


EL-TRONICS., INC. 


1420 Weinut 5St., Philadelphia 2, Pa. 
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JERMYN 1450 
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EL-TRONICS Panel HYGROMETER 


Inexpensive... 
Versatile 


For panel mounting 
in industrial applications. 
Through external switches, 
any number of sensing ele- MODEL 102 
ments, remotely located, may be connected to the meter 
singly. 

SPECIFICATIONS 

Range: 20-100% (2% Graduations) 

10-50% (1% Graduations) 
Calibration Accuracy: 4% R.H. 
Power: 117 volts, 60 cycles 
Size: 34%" x 34%" (Cylindrical) 


> 
“ 


Manual or automatic... 
controls over full 
range 10-100% R.H. 


This is an electronic relay which 
is available in two types depending 
upon differential. Model 201 has a 
differential of + 5% R.H. and Model 
202 has a differential of + 1% R.H. MODEL 201 
A standard thyratron tube “triggers” 94 MODEL 202 
the relay. Contact rating is oats for electrical equipment 
rated up to 14 h.p. 

SPECIFICATIONS 


Range: 10-100% R.H. 

Differential: Model 201— +5% R.H. 
Model 202 +1% R.H. 

Contacts: Double Pole, Double Throw 

Current: 10 amperes 

Power: 117 volts, 50-60 cycles 

Size: 4” x 4” x 5%” 

Finish: Hammertone Gray 


EL-TRONICS, INC. 
Mayfield, Pennsylvania 


Please send me complete information on 
Laboratory Hygrometer 

Portable Hygrometer 

Panel Hygrometer 

industrial Humidity Control 

Please have representative call 
NAME___ 

COMPANY 


ADDRESS 


eee Ee 


Dae aE Gam dine aap aan een aDanan 


a 
~ 





CTC Slug Tuned Coils are made in single layer or pie type windings to your specifications. Forms are of grade L-5 
silicone impregnated ceramic. Mounting studs are cadmium plated brass; silicone fibreglas collars facilitate termina- 
tion of simple or multiple windings. 


Death-defying performance 


You can depend upon CTC Coils 
to give a steady, star performance 
whether you use ten or ten thou- 
sand! They won't go dead even 
under severe temperature, climate 
or vibration conditions. Here’s why: 

All CTC coils are precision-made 
to meet individual specifications 
and to meet, or better, government 
specifications. Continuous quality 
control is maintained. As a result, 
you get a guaranteed electronic com- 
ponent —— custom or standard. 

Precision-made CTC components 
that benefit from CTC high quality 
standards include terminals, termi- 
nal boards, capacitors, swagers, 
hardware, insulated terminals and 
coil forms. For all specifications and 
prices, write Cambridge Thermionic 


Corporation, 437 Concord Avenue, 
Cambridge 38, Mass. A West Coast 
stock is maintained by E. V. 
Roberts, 5068 West Washington 
Blvd., Los Angeles 16 and 988 
Market St., San Francisco, Calif. 

CTC Capacitor family: Metallized ceramic forma 
From left to right CST-50, in range 1.5 to 12.5 
MMFD's. CST-6, in range 0.5 to 4.5 MMFD’s 
CS6-6, in range 1 to 8 MMFD’s. CS6-50, in range 
3 to 25 MMF D's. CST-50-D, a differential capaci 


tor with the top half in range 1.5 to 10 MMFD’s 
and lower half in range 5 to 10 MMFD’s. 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components 
custom or standard 


38 Want more information? Use post card on last page. 
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MILLIONS OF VARIABLE RESISTORS 
for every commercial and military need 


* A world-wide reputation . . . for economical uniform high © 315,000 sq. ft. of plant area devoted to variable resistors. 
quality assembly . . . on a precision mass production basis. . . ¢ Exceptionally good delivery cycle . . . on both commercial and 
by 1500 skilled, trained-on-the-job specialists . . . to your exact military orders. 
individual specification. ° Write for complete 62 page catalog today. 


Typical Bushing Mounted Controls Typical Ear-Mounted Controls Typical Printed Circuit Controls 


i a | & 


Hollow shaft twist ear mounted 15/16” Bushing mounted 15/16” diameter con- 
15/16” diameter composition diameter composition for screwdriver centric tandem composition with SPST 15/16" diameter 1 watt composition 
adjustment Switch 


e : t 


1-1/8” diameter concentric tandem tone ~ 
switch and composition variable resistor Twist ear mounted 15/16” diameter com- 
with SPST on-off switch position with SPST switch 


Self-supporting snap-in bracket mounted 
15/16” diameter composition with SPST 1-1/6" diameter composition 
Switch t 


eo ea ee 


1-17/64” diameter 2 watt wirewound Miniaturized clinch ear mounted com- Miniaturized bushing mounted 3/4” dia- 1-17/64” diameter 2 watt wirewound with 


position metet composition locking type bushing 


A CTS control can be tailored to your specific requirement. Let CTS SPE- 
CIALISTS help solve your current control problems. Write or phone today. 


WEST COAST SUBSIDIARY EAST COAST OFFICE SOUTH AMERICA 
Chicago Telephone of 130 N. Broadway Jose Luis Pontet 
California, inc Camden 2, New Jersey Buenos Aires, Argentina 
105 Pasadena Avenue Phone: Woodiawn 6-1668 Montevideo, Uruguay 
South Pasadena, Calif TWX No. Camden Nj 380 Rio de Janeiro, Brazil 
L.A. Phone: Clinton 5-7186 Phila. Phone: Market 7-3129 $a0 Paulo, Brazil 
TWX LA 1105 SOUTHWESTERN U.S.A. OTHER EXPORT CHICAGO TELEPHONE SUPPLY 
CANADIAN SUBSIDIARY john A. Green Company Sylvan Ginsbury I y/ 7 
C. C. Meredith & Co.. Ltd 137 Parkhouse 8 West 40th Street ¢ Ta LEAL EEL 
Streetsville, Ontario Dallas 7, Texas New York 18, New York 
Phone: 310 Phone: Riverside 3266 Phone: Pennsylvania 6-8239 


ELKWART + INDIANA 


The Exclusive Specialists in Precision Mass Production of Variable Resistors + Founded 1896 





ONLY AMERICAN AIRFREIGHT OFFERS 





eS . —_ susepeseemmiatanstnenen | 


COVERAGE CAPACITY 


Electronic manutfac- Onl 
turers who use air- extra speed of direct one- shipment where and when it’s 
freight for fast relia- carrier sery ice to all ten lead- needed most, \ combine dl 


American offers you the American has space for your 


ing retail markets...more than daily lift potential of over a 


ble deliveries specily two-thirds of the top thirty... half million pounds gives 
American Airfreight alltwenty-three leading indus- American the greatest cargo 
for these reasons: trial areas,inthe United States. capacity of any airline. 
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ELECTRONIC EXECUTIVES ALL THESE BENEFITS 


FREQUENCY DEPENDABILITY AMERICAN 


Shipments get faster forward- First with scheduled airfreight 


ing...spend less time in termi- American today has the largest, Al 
nals with American’s greater most experienced personnel 
frequency of schedules. Over force... 


most modern handling 


LOO0 departures daily offer facilities. Is better able to solve 

more service to more cities shipping problems ... provide 

than any other air carrier. . dependable on-time deliveries. 
Want ore t Jee 5 


—<arnes more cargo than any other airline in the world 
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ACCURATE 


LOW WEIGHT 
EMALL SIZE 
ECONOMICAL 


FREQUENCY STANDARD 
240 to 800 Cycles 


Type 50C 
+ 02% at — 65° to 85°C 


Type R50C 
+ .002% at 15° to 35°C 


FREQUENCY STANDARD 
200 to 4000 Cycles 

Type 2003 C 

+ 02% at — 65° to 85°C 
Type R 2003 C 

+ .002% at 15° to 35°C 
Type W 2003 C 

+ .005% at — 65° to 85°C 


FREQUENCY STANDARD 
200 to 2000 Cycles 
Sub-miniature Tube 
Type 2007 
+ 02% at — 65° to 85°C 
Type R 2007 
+ 002% at 15° to 35°C 


Type W 2007 
+ 005% at — 65° to 85°C 


FREQUENCY STANDARD 
200 to 3000 Cycles 


Type 2001-2 
xt .001% at 20° to 30°C 


WHEN REQUESTING 
INFORMATION 
PLEASE SPECIFY 
TYPE NUMBER 


HIGH RELIABILITY 
HIGH PRECISION 
HIGH QUALITY 


FREQUENCIES 


PRECISION FORK UNIT 
240 to 800 Cycles 


Type 50 
+ 02% at — 65° to 85°C 


Type R50 
+ .002% at 15° to 35°C 


PRECISION FORK UNIT 
200 to 4000 Cycles 


Type 2003 
+ .02% at — 65° to 85°C 


Type R 2003 
+ .002% at 15° to 35°C 


Type W 2003 
+ 005% at ~ 65° to 85°C 


FREQUENCY STANDARD 
240 to 1000 Cycles 
Transistorized 

Type 2007 T 

+ 02% at — 65° to 85°C 
Type R 2007 T 

+ .002% at 15° tn 35°C 
Type W 2007 T 

+ .005% at — 65° to 85°C 


ACCESSORY UNITS 
for Type 2001-2 
L—for low frequencies, 
multi-vibrator type, 40-200 cy. 
D—for low frequencies, 
counter type, 40-200 cy. 
H—for high freqs., up to 20 KC 
M—Power Amplifier, 2W output 


12-94 556 


+ 


P—Power Supply. 
15 oz. av 


American Time Products, Ine. 


580 Fifth Avenue 


New York 36,N. Y. 


Went more information? Use post cord on last page. 
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Need drafting help? 


You can save as much as an hour or more per day 
per draftsman with Clearprint Fade-Out Paper. Using 
the printed grid as a guide, accurate drawings are 


! = 
easily made without mechanical scaling aids. Free- / LM) VJ) 
hand lettering is quickly applied without penciled : a 
guide lines. Pencil and ink lines can be erased re- G44 SOA VY 
ALES 


peatedly without a trace of a ghost. On direct and i LAT OS 


NJ 
blue prints, grid lines fade out completely in the 7 \A\K ANN 
printing, making sharp, easy-to-read copies. SUA \} i | i " 


“Fade-Out” Paper is ideal for applications such as VILL NUS 
wiring, heating, and plumbing diagrams; structural, Oy, 
architectural and schematic drawings; plant layouts, ; 

tool and parts designs, surveyors’ plottings, mapping, : 
sketching, etc. See how Clearprint can reduce your 

drafting time and costs. Order a trial roll now and 


apply it to your drawing needs. 


Available with grids ruled 4x4, 5x5, 8x8 GRID LINES GRID DISAPPEARS 
and 10x10 lines to the inch. TO GUIDE YOU ON PRINTS 


CLEARPRINT PAPER CO. 
1482 - 67th Street, Emeryville, Calif. 


(] Please send me sample Clearprint “Fade-Out” sheets, with prices. 
() Send me Clearprint samples, with prices, for the following uses: 


**FADE-OUT”’ PAPER 


THERE 1S NO SUBSTITUTE 
Demand Watermarked Ciearprint 


SEGILG is BE 


Ask your dealer for samples, or send coupon L 
I I el i ail 
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Mokers of a complete line 
of fuses for home, farm, 
commercial, electronic, 
automotive and industrial 
vse, 


Safeguard against troubles 
and complaints — by standardizing 
on dependable BUSS FUSES! 


BUSS fuses give you double pro- 
tection against loss of customer good- 
will because . . . BUSS fuses blow only 
to protect never needlessly. To 
make sure of proper operation, BUSS 
fuses are tested in a sensitive electronic 
device that automatically rejects any 
fuse not correctly calibrated, properly 
constructed and right in all physical 
dimensions. 


By specifying BUSS fuses, you are 
safeguarding users of your equipment 
against irritating useless shutdowns 
due to faulty fuses blowing needlessly. 
And you are providing them with 
maximum protection against damage 
caused by electrical faults. 


Most important, the reputation of 
your product for service and quality 


is not harmed by the faulty operation 
of poor quality fuses. 


To meet your needs, a complete line 
of BUSS fuses is available, plus a com- 
panion line of fuse clips, blocks and 
holders. 


If your protection problem is unusual, 
BUSS places at your service the world’s 
largest fuse research laboratory and 
its staff of engineers to help you select 
the fuse or fuseholder best suited to 
your application. 


For more information avail- 
able on BUSS and Fusetron 
small dimension fuses and fuse- 
holders . . . Write for bulletin 
SFB. 
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BUSSMANN MFG. CO. (Div. of McGrow Electric Co.) 
University at Jefferson, St. Louis 7, Mo. 


Want more information? Use post card on last page. 
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WHITE ALICE 


The largest forward propagation tropospheric scatter system yet 
conceived is nearing completion by REL. Telephone service for the 
major portion of Alaska, in much of which no such service 


now exists, will be provided by the huge ‘White Alice’’ system. 


Its 132 channels will furnish ample facilities both for civilian 
telephones and for military communications in an area larger than 
Texas, California, New York, Illinois, Delaware, and Tennessee 
combined. REL is manufacturing all the tropospheric radio equip- 
ment for White Alice, including 10 and 1 kw klystron amplifiers, 


driver exciters, dual diversity receivers, and radio test equipment 


Your specialized radio problems deserve the experience of REL 


Eleventh in a series describing REL versatility 


Radio Engineering Laboratories-Inc. 
36-40 37th St + Long Island City 1,N Y 
STillwell 6-2100-Teletype: NY 4-2816 


Canadian representative, AHEARN & SOPER CO+ BOX 715+ OTTAWA 


Creative careers at REL await a few « xceptional engineers 


Address resumes to James W. Kelly, Personnel Director 


Want more information? Use post card on last poge. 
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DATA SOURCES 


(= Choosing A System 


wif 


[« 


When magnetic recording was in the 
audio phase of its development, 
there was just one recording method 

direct recording. But today, sev- 
eral methods are available. And 
while direct recording is still com- 
mon in audio work, it has taken a 
back seat to modulated carrier tech- 
niques in the more critical field of 
data recording. 

To take advantage of the broad 
range of equipment and techniques 
now available, start with a thorough- 
going analysis of your own present 
and future data handling . . . data 
processing needs. Then, match the 
techniques and individual compo- 
nents to those needs. 

Choose the recording method first: 
Direct recording is limited in data 
work by its poor amplitude repro- 
duction and poor low frequency re- 
sponse on slenhesh, Pulse width 
modulation (PWM) recording is 
excellent for recording a large num- 
ber of channels with limited fre- 
quency response. Digital recording 
offers extremely high data accuracy, 
but relatively low information capac- 
ity. 

FM recording, electronically com- 
pensated for wow and flutter, offers 


46 


In choosing data recording equipment, it 


is now feasible to tailor the equipment to 


present and future data handling needs. It 


is no longer necessary to tailor your entire 


program to equipment limitations. 


for magnetic tape DATA recording 


a combination of high overall system 
performance, frequency response, 
and information capacity, suiting it 
for most analog recording applica- 
tions. Any or all of these methods 
can be supplied in the same record- 
ing system by inserting the proper 
plug-in circuitry. 

Consider physical requirements 
next: Where you plan to use a sys- 
tem is an extremely important fac- 
tor. To record data in a missile or 
jet, you will obviously need different 
equipment than would be used in a 
laboratory. But reel size, tape width, 
tape speeds, must also be selected. 
And heads, available for recording 
from 2 to 24 data tracks or even 
more, should be specified early. 
Keep in mind also the planned final 
disposition of the data, whether to a 
computer, direct writing recorder, or 
other equipment. 

Finally, select system components 
and accessories: In FM carrier re- 
cording alone, you can choose from 
at least three recording oscillators, 
two reference generators, and sev- 
eral signal and compensation dis- 
criminators. Speed control servos, 
power supplies, and remote controls 
also require attention. 


Want more information? Use post card on last page. 


Needless to say, much of this proc- 
ess of selection requires special ex- 
perience, and should be placed in 
the hands of the competent data re- 
cording systems manufacturer. But 
the important thing to remember is 
that data recording on tape is a field 
in itself, with special techniques and 
special equipment that can be 
matched to virtually any recording 
need. The day when the problem 
had to be tailored to the equipment 
is long past. 

More detailed information on re- 
cording systems and equipment, and 
how to select them, is provided in 
“The Role of Magnetic Tape In 
Data Recording,” available on re- 
quest to Davies Laboratories, Inc. 


LABORATORIES, INCORPORATED 


4705 QUEENSBURY ROAD © RIVERDALE, MARYLAND 
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VOICE under the SLA 
relies on FAS NMWAB 


For dependable service on the ocean floor AlSiMag precision 
insulators are used in the new Transatlantic Voice Cable 


For 25 years communications engineers have studied 
the problems of laying a voice cable under the Atlantic 
Ocean to link the Americas with Europe. Today, the 
“voice’’ is nearing reality. The new link, a twin cable 
system, will be completed this year 

The almost incredibly exacting standards involved in 
making parts of the transatlantic cable have produced 
some truly remarkable engineering—engineering that 
accepts results no less than perfect. A select group of 
suppliers share in the achievement and AlSiMag is 
proud to be among them 

Men who perform ‘impossible’ tasks stake their success 
on their creative ability plus the quality of their prod 
ucts. When technical ceramics are required on such 
critical applications, almost without exception the choice 
is AlSiMag. There are many reasons for this: One is 
the wider choice of materials available in AlSiMag. The 
exact composition for the required performance may 
be chosen from the many available right in physical 
characteristics, right in electrical characteristics, right in 
every way! 

AlSiMag performs at higher temperatures . with 
stands greater thermal shock is stronger, more 
durable . .. permanently rigid chemically inert . 
thoroughly dependable! AlSiMag can be fabricated in 
intricate designs to tolerances that compare favorably 
with precision metal work. AlSiMag will not rust, corrode 
or deteriorate with time. AlSiMag is the product of 
fifty-five years of specialized experience plus the finest 
production equipment . high speed presses, high 
temperature, continuous-fire kilns every possible 
facility for the finest possible ceramics. In a wide range 
of shapes and sizes. Volume production or small quantity 
lots. 

Highly technical applications, however, are not the end 
of the service story. AlSiMag is entirely practical 

and vastly superior . . . for everyday industrial use 
Economical, too! For any ceramic requirement, your best 
buy is AlSiMag. Send blueprint or sketch for full details. 


PORTLAND 


Route of transatlantic telephone cable system 
between Portland and Oban. 


= 


Profile of the ocean bottom on which the cable will rest. 


Dependable service on the ocean floor. . . not 
for years but for decades . . . calls for the 
most careful selection of components. To be 
economically feasible, the repeater units must 
have an exceptionally long life, since to raise 
the cable for replacing just one repester 
would be a very costly operation. In the new 
transatlantic cable, impulses will be relayed — 
by «@ series of repeaters, built by Western 
Electric Co., spaced some 40 miles apart. These 
rugged, low-cost AlSiMag parts are compon- 
ents of these repeaters. 


AMERICAN LAVA 


CORPORATION 7 A subsidiary of 
CHATTANOOGA 5, TENN. =. Minnesots Mining and 


SSTH YEAR OF CERAMIC LEADERSHIP Menutacturing, Coomsmy 


AMERICAN LAVA SALES OFFICES IN PRINCIPAL CITIES 


Finished repeaters, with cable leads at each 
end, are tested at up to 7,500 pounds a 
square inch in these long cylinders. 





Gomplete, Accurate 


Timesomain Measurements 


Lo Nvitlis One Instrument! 


a High-Performance Instrument of Extreme Flexibility. 


The Type 1391-A is both a measuring apparatus and generator, 
an instrument which is useful in many kinds of work of varying com- 


plexity 


[his new equipment generates pulses with a wider range of 


pulse durations over a greater range of repetition rates than has been 
previously available in a general-purpose tool of this kind. Rise and 
fall times average 25 milli-microseconds for all pulses, and gates and 
pulses available at the output are highly stable and exhibit small time 


jitter. 


The Type 1391-A Pulse, Sweep and Time-Delay Generator takes 


sine wave, square wave, pulse, or other cyclic voltage 
signal to synchronize its delay, sweep, and pulse circuits 


makes available at the various 


binding posts, for your use: 


Pulse Timing 


A switch and binding posts are 
included .. . 


to make available to the user the 
accurately timed pulses (not 
shown on diagram) which start 
and stop the main pulse. 


for starting and stopping the main 
pulse with externally generated 
timing pulses; under such opera- 
tion the maximum pulse repetition 
rate can be extended to several Mc. 


-and 


A direct-trigger pulse (or synchronizing 
pulse) timed by the input signal 


A delayed synchronizing pulse accurately 
adjustable in time by delay generator 

to perform time selection, built-in 
coincidence circuitry permits timing of 
the delayed synchronizing pulse to 
be controlled by externally generated 
pulses fed into the instrument. 


A push-pull sawtooth volt of sufficient 
amplitude to be applied to the defiec 
tion plates of any oscilloscope for 
examining the generator’s output 
pulses, or for use in driving auxiliary 
equipment. 


A push-pull gating pulse having the same 
duration as the sweep. 


Positive or negative pulses with excellent 
shape characteristics, continuously 
adjustable in duration, amplitude, and 
delay with respect to (a) the input 
trigger and (b) the sweep, at a variety 
of output impedances. 


uses this 


Generator Characteristics 


| 
Pulse Stop _| 


PRF Drive 


Synchronizing 
Pulse 


Deloy 


Delayed 
Synch. Pulse 


Coincidence 
Gate 


Push. Pull 
Sweep Pulse PO 


Sweep Gate 


Push-Pull 

Pulse i! i 
i lj 
0.075 pret. —of b {po 9025 precy 


ime 


CONDENSED SPECIFICATIONS 


input System: 
Accepts sine or square wave of 0.5v, p-to-p, 
ot pulses of 10v, p-to-p, from external source 
to form a direct-trigger pulse 

Direct Synchronizing Pulse: 
From cathode follower; positive, over 80 
volts in amplitude, | wsec duration 

Main Delay Circuit: 
Range — | usec to 1.1 sec in six ranges 
Absolute Accuracy — 2", 
curacy (1% + .05 psec) 
Resolution — | in 8800 


Stable — against hum and line transients 
to better than one part in 10,000 at all time 
delays 


Duty Ratio Effects — Less than 2% error at 
90% duty-ratio 


Delay Repetition Rate — 0 to 400 kx 


Coincidence Circuit 
Coincidence Gate Duration—3 to 1000 usec 


Coincidence Amplifier — may be triggered 
by, either pos. or neg. pulses in 5-100v range 


Incremental Ac 


Delayed Synchronizing Pulse: 
From cathode follower; positive, over 60 
volts, 1 wsec duration 


Sweep Circuit: 
Range — 3, 6, or 12 wsec to 30,000, 60,000, 
or 120,000 psec in five decade ranges 
Accuracy — * 2% 
Linearity — Better than 1% 
Sweep Repetition Rate — 0 to 250 ke 
Sweep Duty-Ratio Effects — Sweep duty 
ratios up to 50% cause no more than 5% 
error in slope on shortest ranges, less effect 
on longer ranges 
Push-Pull Sweep Output — Cathode fol 
lower, 135v each phase 
Push-Pull Sweep Gate — Cathode follower 
40v each phase 


Push-Pull Pulse: 

Pulse Duration Range —0.05 to 2.5, 0.05 to 
5.0, and 0.05 to 10 usec, with the 3, 6, and 
2 psec sweeps respectively — five-decade 
sweep multiplier extends pulse duration to 
100,000 psec; interconnection with delay 
circuit extends max. pulse duration to 1.1 sec 
Pulse Duration Accuracy * (1% + .05y sec) 
when sweep is calibrated with‘‘vernier knob 


Pulse Repetition Rate—0 to 250 kc; can be © 


pulsed at 2 to 3 Mc with aid of suitable sup 
plementary trigger generating equipment 
Pulse Shape — Rise and decay (0.025 «0.01 
usec) — overshoot and ringing less than 5% 


Output impedances: 
50, 72, 94, 150, 600 ohms #5% — inter 
mediate values obtainable using external 
resistors 

Output Voltage: 
150 ma current source into any output im 
pedance from 0 to 600 ohms; voltage equals 
(0.150 x output impedance) 

Power Supply Input: 
105-125 (or 210-250) volts, 50 to 60 cycles, 
385 watts 

Dimensions: 
Generator, 19 « 14 x 12% inches 
Supply, 19 x 104% « 12 

Net Weight: 
Generator, 30 pounds; Power Supply, 40 
pounds 


Power 
* inches 


~ 
& 
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90 West Street NEW YORK 6 + 8055 13th 
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Combridge 39, Massachusetts, U.S A 


Spring, Md. WASHINGTON, D.C. 
1150 York Road, Abington, Pa. PHILADELPHIA 
Seward St. LOS ANGELES 38 
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instruments in 
Pulse Generator 


Time-Delay Generator Sweep Generator 


Wide Ranges of 


Superior Pulse 
Pulse Duration: 0.05 usec—]_] 


Pulse Repetition Rate: 0.2 
Time Delay: 1 usec — ] 

Delay Repetition Rate 
Output Impedance: (¢ 


Characteristics 
cae Excellent Rise and Dec ay 

_ tO QO] “usec, No 
20 ke 


Times: 0 025 
Restric tions 


Duty Ratio or 
On the Pulse 


High Basic Timing Ac 
0-400 k« 


Timing Scales are Linearily Calibrated and 
00 ohms Ace Jrate to 1%, 


Frequency 
] $ec 


curacy 


Extreme Versatility 
Panel controls 
Posts provide re 
and internal Sw 


for 
ady 
eeps 


4!l important instrument ¢ Naracteristics 
access to triggers, 


siNnding 
gates, delayed Signals, 


pulses 


Pulse, Sweep and T. ime ‘Delay Generator 
"day techniques and ma 


veral years, Provides 
King ever since the 


s best Performance obtainabie with 
terials. A« 4refully thought out developed Overs 
the pulse Specialist with the *PParatus he Nas been se 
close of World War Ut 


| moder 
design 


Price, complete with Power Supply $1745 
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150A High Frequency Oscilloscope 


guerre woot 
snanen SFE 


130A Low Frequency Oscilloscope 


-hp- 130A Low Frequency Oscilloscope is a versatile, 
accurate tool for laboratory and design work, yet its high 
gain, balanced input, simple operation and rugged construc- 
tion make it a practical production instrument. The instru- 
ment also serves as a millivoltmeter or voltmeter 


Horizontal and vertical amplifiers are similar. Sensitivity is 
1 mv/cm or 10 mv full scale deflection. Amplifiers have wide 
pass bands from dc to 300 KC, Input circuits are balanced 
on the five most sensitive ranges. Single ended input is also 
available, either ac or de coupled. Both amplifiers are highly 
stable, and their gain may be standardized by an internal 
1,000 cycle square wave source, These features, together with 


-hp- 130A Low Frequency Oscilloscope 


Sweep Range: | psec/cm to 15 sec/cm 

Calibration: 21 sweeps: 1-2-5-10 sequence, 1 psec/cm to 5 sec/cm. 
5% accuracy 

Triggering: Internal, line voltage or external 2 v or more 
Pos. or neg. slope, +30 to —30 v trigger range 

Preset Trigger: Optimum setting for automatic stable triggering. 

input Amplifiers: (Similar Vert. or Horiz. Amps). Sensitivity 
1 mv/cm to 50 v/cm; 14 ranges plus continuous vernier. Pass band 
de to 300 KC, 

Amplitude Calibration: 1 KC square wave. 5% accuracy 

Price: $450.00. 


the instrument's precision input attenuator, permit use of the 
oscilloscope as a millivoltmeter or voltmeter accurate within 
5%. 

21 sweep times may be set and read directly. Horizontal 
sweeps are calibrated from 1 psec/cm to 5 sec/cm. Accuracy 
is within 5%, and sweeps are highly linear. 


In most cases, -hp- 130A will accept signals direct from a 
standard transducer without preamplification, presenting 
findings as a brilliant, high resolution trace visible under 


BRIEF SPECIFICATIONS 
-hp- 150A High Frequency Oscilloscope 


Sweep Range: 0.02 “sec/cm to 15 sec/cm 


Calibration: 24 sweeps: 1-2-5-10 sequence, 0.1 wsec/cm to 5 sec/cm. 
3% accuracy. 


Triggering: Internal, line voltage or external 0.5 v or more. Pos. or 
neg. slope, +30 to —30 v trigger range. 


Preset Trigger: Optimum setting for automatic stable triggering. 
Horizontal Amplifier: Magnification 5, 10, 50, 100 times. Vernier 


Pele tall ode Wi means “Complete 


Want more information? Use post card on last page. 
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Real Dependability 
day after day! 


CILLOSCOPES 


Revolutionary Convenience 
Broadest Possible Usefulness 


any light. A special feature of the instrument is the “uni 
versal’’ automatic triggering system one preset condition 
which provides optimum triggering with almost any input 


signal. 
-hp- 150A High Frequency Oscilloscope employs plug 


in vertical preamplifiers. These include -hp- 151A, a high 
gain unit with 5 mv/cm sensitivity and frequency response 
from de to 10 MC; and -/p- 152A, adual amplifier permitting 


two phenomena to be presented on the CRT simultaneously 


Model 150A’s vertical amplifier has good transient response 
and less than 0.035 psec rise time, pass band dc to 10 MC 
A 0.25 psec delay line permits viewing the leading edge of 
the signal triggering the sweep. 


A direct reading panel control selects any of 24 calibrated 
sweeps. The instrument includes the “universal” triggering 
adjustment providing optimum triggering for almost all con- 
ditions. Model 150A also features a single-shot sweep circuit 


which, after ‘‘firing’’, remains locked out until rearmed. 


The instrument's horizontal amplifier provides sweep mag 
nification of 5, 10, 50 and 100 times. ‘Reminder’ lamps 
indicate when the circuit is in use, or the combination of 
sweep time and magnification exceeds the maximum cali- 
brated sweep time. The amplifier’s sensitivity is 50 mv/cm 
to 25 v/cm, pass band dc to 500 KC, 


Vertical Amplifier: Pass band dc to 10 MC. Optimum transient re 
sponse and rise time less than 0.035 psec. Signal delay of 0.25 
usec permits leading edge of triggering signal to be viewed 


Amplitude Calibration: 18 calib. voltages, 2-5-10 sequence, 0.2 mv 
to 100 v peak-to-peak. Accuracy 3%. Approx. 1 KC square wave, 
rise and decay approx. 1.0 “sec 


Prices: -/p- 150A High Frequency Oscilloscope, $1,000.00 
hp- 151A High Gain Amplifier, $100.00 
-hp- 152A Dual Channel Amplifier, $200.00 


Data subject to change without notice. Prices f.0.b. factory. 


Unitized construction. Basic cir- 
cuit elements assembled as sep 
arate units. Translucent mount 
ing boards, hinged sub-chassis 
for maximum accessibility 


15° turn removes bezel for fil 
ter replacement, or quick CRT 
interchange. Bezel provides sol 
id camera base. Top access door 
permits direct CRT connections. 


Voltage divider probe. New 10 
Met capacitance probe has ex 
clusive clip-on nose; 10 meg- 
ohm input impedance. 


See this new -hp- equipment at 
WESCON Booths 1050-1051 


® 


HEWLETT-PACKARD COMPANY 


3636A PAGE MILL ROAD + PALO ALTO, CALIFORNIA, U. &. A. 
Field engineers in all principal areas 
Cable “HEWPACK” * DAVENPORT 5-445! 


Coverage’ in electronic test instruments! 
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HOOP-SHAPED 


magnet wire... 


Cee 
NLIMITED NEW 


Random-wound, Layer or Paper-section for 


COILS potentiometers, telephones, brakes and clutches, 


clocks and timers, hearing aids, instruments, speakers, 


relays, television, radio and other applications. 


TRANSFORMERS Paper-section, Random-wound, Oil-filled, Air- 


cooled and High Voltage for distribution, current, 


X-ray, television, radio and other applications. 


MOTORS Windings for shaded pole, series fields, instruments, 


induction and others. 


First for lailing (ualiiy— from Mine to Markie! 


Want more information? Use post card on last page August, 1956 ELECTRONICS 
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APPLICATIONS * 


Redesigning? BONDEZE may provide one answer 
to your overall cost reduction program! 


BONDEZE is Phelps Dodge magnet wire 
with a special thermo-plastic film applied 
over the insulation. It offers a quick, eco- 
nomical means of bonding wires together, 
turn to turn, through single application of 


heat or solvents. 


*BONDEZE is a Phelps Dodge Trademark 


BONDEZE offers unusual opportunities 
for redesign of windings and in many cases 
influences finished product design with 
overall savings to the user. 


Any time magnet wire is your problem, consult 


Phelps Dodge for the quickest, easiest answer. 


FORT WAYNE, INDIANA 


Want more information? Use post card on last page 








400X enlargement shows high precision 
gap and track construction. 


Want more information? Use post card on last page 





























B RU S | | announces... 


NEW PRECISION 
MAGNETIC HEADS FOR 
CRITICAL RECORDING 
APPLICATIONS 


Brush now offers a new design concept in multi- 
channel magnetic heads which provides extremely 
close tolerances to assure accuracy in recording and 
reproduction. These heads have already been proven 
in exacting airborne and missile applications. 


ADVANTAGES 


@ Uniform output assured by close mechanical 
tolerances on track width and channel spacing 
«-- t .002 in. maximum. 


® Channe!-to-channe!l timing accuracy provided 
by precise gap alignment...“ .OOO1 in. maximum. 


® Crosstalk minimized by ftull shielding. 


@ Sustained accuracy under severe operating condi- 
tions assured by our new construction techniques. 


LR 


AVAILABILITY 


Brush offers these heads in three designs: providing 
7, 8, or 13 tracks per inch. Heads may be interlaced 
to provide up to 25 tracks per inch. Modifications or 
new designs using this construction technique may 
be made to your requirements. Consult Brush on 
your magnetic head needs —write Brush Electronics 
Company, Department K-8, 3405 Perkins Avenue, 
Cleveland 14, Ohio. 


CLEVITE 


Coaroaation 
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RELIABILITY & 
COUNTS 


Automation takes many forms. In industry, 


electronic circuits control processes and ma- 
chines to turn out products with a uniformity 
that results in low cost and high quality. 


High speed operations that the human eye 
cannot follow are supervised by electronics. 
These applications of automatic control must 
be reliable to be useful. 


In our national defense, high reliability of 
electronic equipment and control devices is a 
necessity. The airborne fire control system 
computer shown here, is manufactured to 
standards of peak reliability for the Navy, by 


the Air Arm Division of Westinghouse Electric 
Corporation. In it Airpax choppers convert DC 
input signals into AC voltages for use with the 
computer's AC servo amplifiers. Airpax chop- 
pers are highly developed electromechanical 
switches that can be relied on for billions of 
operations. 


Where you need a dependable means for 
changing low level signals from DC to AC, 
investigate Airpax choppers. For complete 
technical details just write to 


Sh 


MIDDLE RIVER BALTIMORE 20, MD. 


Want more information? Use post card on last page. 55 





ARE YOU, LIKE SYLVANIA, 


~ 


om NN 
When Sylvania started out on a traveling wave tube program, their research engi- 
neers specified PRD test equipment. High quality was an important factor in their 
choice. In addition, they wanted a line of test equipment covering a wide frequency 
range to take care of future developments in higher frequencies. 


If you, like Sylvania, are pushing to higher frequencies, you will be interested 
in PRD’s full coverage and especally in the — 


ee ry MILLIMETER WAVEGUIDE 
TEST EQUIPMENT 


Why? Because: 1. Precision really counts with millimeter equipment 
2. PRD has pioneering experience in this field 
3. The equipment is available now. 


Vollechuie RESEARCH 
& DEVELOPMENT CO., INC. 


Mid Sales Office 
202 TILLARY STREET 1 SOUTH NORTHWEST MGW PAR RIDE, ILLINOIS ~ TAlcott 3-3174 
BROOKLYN 1, N. Y, 


Telephone: Ulster 2-6800 . T3741, SUITE 7, NO. SEWARD ST STREET, WOLLYWOOD 38, CAL. — HO 55287 


— 
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from the 
102-year 
world leader 


ELEcTRONIc i” elevatoring... 
DIVISION 


a proven source for research, development, manufacture and 
maintenance of large-scale equipment and systems in the fields of: 


@ missile guidance and control @ computers 

@ gunfire control @ ultrasonics 

@ radar and counter measures @ servomechanisms 

@ simulators and training aids @ magnetic amplifiers 

@ communication @ testing instrumentation 

@ special electronic devices @ electro-mechanical components 


For engineering achievements, rely on engineering- 
minded management — rely on Otis. 


Write on your letterhead for 32-page history and 
facilities report, 


| PELEVATOR COMPANY 
J TTU ELECTRONIC DIVISION 





PERCENTAGE OF UNDERGRADUATE 
COLLEGE EXPENSES EARNED 
~BY SALARY 
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9 $5000 
7499 


$7500 $10000 
9999 AND OVER 


SALARY 


Data obtained from a 20% random sample of the 2400 
Professional engineers and scientists on the staff of 
Hughes Research and Development Laboratories 


College Expenses Larned ... and Present Salaries 
The chart shown here represents the per- 
centage of undergraduate college expenses 
carned—by present salaries at Hughes, The 
net result of this comparison is, that the 
hight ' the present salary of the individual- - 
the more he earned while an undergraduate. 
College jobs included baby-sitting, “hash- 
ing”, collecting laundry, lawn-mowing, 
car-washing, etc., etc. One scientist in- 
cluded in his list of college jobs—"“ Walking 
the Dean’s rheumatic bulldog.” 


Scientific Staff Relations 


RESEARCH AND 


How to make $10,000 (and «)) 


Here at Hughes we have been analyzing the files of personal data regarding our 


scientists and engineers. Together with some additional facts cheerfully contributed 


by individuals, the findings reveal some interesting—and sometimes surprising 


group charac teristics and relationships. In this Series we shall chart and attempt to 


interpret the results for you. 


In the Hughes laboratories more than 
half of the engineers and scientists have 
had one or more years of graduate 
work; one in four has his Master’s; one 
in 1§ his Doctorate. Our research pro- 
gram is of wide variety and scope, 
affording exceptional freedom as well 
as superior facilities for these people. 
From every standpoint, it would be 
difficult to find a more exciting and re- 
warding climate for a career in science. 
Too, we are continually stepping up 
projects which will insure success in 


commercial as well as military work. 


Hughes is pre-eminent as developer and 
manufacturer of the clectronic arma- 
ment control system now standard 
equipment on all Air Force all-weather 
interceptors. Our program also em- 
braces ground systems radar, the | fughes 
Falcon and other guided missiles, auto- 
matic control, synthetic intelligence. 
Projects of broader commercial and 
scientific interest include research in 
and manufacture of semiconductors; 
electron tubes; digital and analog com- 
putation; data handling; navigation; 
production automation. 


The Laboratories now have positions open for all 


phases of work on ground and airborne digital 


| 

i 

| , 

| computers—from logical design to production 
: 

J 


engineering. Why not write us? 


DEVELOPMENT LABORATORIES 


HUGHES AIRCRAFT COMPANY 
Culver City, Los Angeles County, California 
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Hughes Products proudly announces 


TONOTRON 


Fullcircle persistence >New brilliance 


Defic s sunlight 


Hughes Products introduces the 
TONOTRON, another in its series of 
new, direct-di splay cathode ray tubes 
designed for commercial, industrial, 
and military applications. 


FEATURES 


With Tronorron, high-fidelity picture 
reproduction is possible for the first 
time. This new tube displays black, 
white, and all intermediate shades 
with persistence which can be ad- 
justed to maintain ne arly maximum 
brilliance throughout the major por- 
tion of a 360-degree sweep. Both 
persistence and rate of decay can be 
controlled to suit a variety of specific 
applications. And TONOTRON’S ex- 
amueeie P treme brilliance makes observation 


3 


possible in the brightest sunlight 
Over-a ength l » inches + 


without a hood. 
Bulb diameter: 5 3/a inches maxin 


Neck diameter: 1 inch + 1/16 inch, 


APPL ICATIONS 
In narrow band, 
slou an television 
in radar appl alion in 
instrumentation,..im many | 
il fields, where un que ; 
requirements establish 
Hughes TONOTRON 
as the only tube 
for the job. 


HUGHES PRODUCTS 


A DIVISION OF THE HUGHES AIRCRAPT COMPANY 


For additional information please write 
HUGHES PRODUCTS 
ELECTRON TUBES 


International Airport Station, Los Angeles 45, California 


© 1956, H.A.¢ 
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For Connecting Wires 


Trier re : 


iE 


aah Py 


yi, 
Pe t wens 
"Cpere) ee el 


Pe: 


In Panel Eyelets 


Insulated Current Capaci : 5 Amperes 


hay Wire Sizes: #18 to #22 


Non-Insulated 


Current Capacity: 1 Ampere e ” ' 
Wire Sizes: #20 to #22 Left: With an Interlock Plug and Jack securely mount- 


ed, test begins with platen vibrating at 10 cycles per 

== second. Right: at 50 cycles per second, camera stops 
motion to show plug still locked in its jack! Tested 

Insulated " for 18 hours at an amplitude of .06 inch and at a 
varying frequency from 10 to 50 to 10 cycles per sec- 


a Current Capacity: 10 Amperes ie ond, conductive quality remained steady with no cur- 
Wire Sizes: #14 to #18 rent interruption during vibration. 
Non-Insulated 


SELF-LOCKING 


For Further Information, Write Dept. C: 


Interlock Electronic Connector Dept., Bridgeport 2, Conn 
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RUGGED, LONG LIFE 
EIMAC 4X5000A CERAMIC 
a ea 
URL 


Bee) Be ea 
la EL 
FREQUENCIES BELOW 30 me 


Class ( LF Lis) 
a omer 
rita 
D.C Plate Voltage € 


napetinn sigs Drapes Top Single Sideband performance plus the advantages of great im- 


D-C Grid Voltage 


a Ce amps 1.9 amy munity to damage by thermal or physical shock are combined in the 
Driving Power 


ee Teena p metal and ceramic Eimac 4X5000A radial-beam power tetrode. 
Plate Power { 


Developed especially for Single Sideband communication systems the 
4X5000A delivers 10kw power output and has a moximum plate dis- 
sipation rating of 6000 watts. High output is easily developed without 
going into the positive grid region. 


A unique integral-finned anode permits the 4X5000A to be cooled 
with low air pressures. Simple coaxial construction provides low in- 


ductance multiple terminals. 
Now available for optimum socketing and cooling of the 4X5000A is 
the Eimac SK300 air-system socket. 


For further information about the 4X5000A and its compan- 
ion socket write our Application Engineering Department. 


EITEL-MCCULLOUGH, INC. 


S$ A.W ee. Ub. ee Oo om Ct Fr Bow: Nie 
The World's Largest Manutacturer of Transmitting Tubes 
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ITE Meh, Ca ws 


William H. Roberts, Supervisor of Tantalytic 
Capacitor Engineering, and active member of 
the I.R.E., holds actual size Tantalytic capaci- 
tor against its greatly enlarged cut-away 
counterpart. 


Since 1949, Roberts has worked continuously 
on foil-type, tantalum electrolytic capacitors, 
which he helped develop to their present 
stage of dependable performance. 





anand 


METAL-CLAD TUBULAR CAPACITORS— 

85C, mineral oil impregnated. Built 
to MIL-C-25A. Ratings: .001 to 1.0 uf, 
100-600 v. d-c. Tol: #5°%, ®10%, or 


BILL ROBERTS TELLS YOU WHY... 


Tantalytic® capacitors outperform 
ordinary tantalum capacitors 


*General Electric's registered trade mark for its tantalum electrolytic capacitors 


“We're not going to tell people how we build Tan- 
talytic capacitors,” says Engineer W. H. “Bill” 
Roberts. “We've spent ten years in getting the 
answers. But we can tell them that those ten years 
have taught us a lot about tantalum, enough to 
enable us to build the best tantalum capacitor on 
the market. 

“When Lee Foster and I along with chemists Al 
Jenny and Ralph Ruscetta attacked the tantalum 
problem, we knew that tantalum was rare (54th in 
occurrence in the earth’s crust), that it was a valve- 
forming metal (its oxide forms a good dielectric), 
and that it was hard to isolate (its melting point is 
2950C, just below tungsten). 

‘Basic research and hard work—we built hundreds 
of capacitors by hand in our pilot shop—led us to 
the development of 1. Fine gauge tantalum foil; 2. A 
hard, porous oxide; 3. The roll-crimp case; 4. The 
first successful etching process for tantalum. These 
four developments alone have made the Tantalytic 


capacitor the smallest, highest rated, most rugged, 
and most versatile in performance of its type 7 

In other types of capacitors, the same kind of 
engineering teamwork has been applied and has now 
resulted in General Electric’s new subminiature 
metal-clad tubular capacitor (pictured below) with 
mineral oil impregnant. This latest addition to Gen 
eral Electric’s subminiature line is designed to meet 
MIL-¢ 2A spec iheations, 

The new mineral oil unit is designed for “work- 
horse” applications in military electronic circuits. 
lhe superior Kovar glass-to-metal sealing process 
is highly resistant to oil leakage and moisture pene 
tration, 

Your General Electric Apparatus Sales Engineer 
has complete up-to-date buying information on 
mineral oil tubular capacitors For assistance with 
your specific capac itor applic ations, just contact him 
or write to the General Electric Company, Section 


142-37, Schenectady 5, New York. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


TT 


MIL-C-25A CAPACITORS—for filter, by-pass, and 
blocking in military equipment. Ratings: .05 to 15 uf 
at 100 to 12,500 vy. d-c in case styles ( P50, CP60. 


CP70 series. Temp. range 
. Write for CEC-1390 rf to +125 i 


CAPACITOR PULSE FORMING NET- 
WORKS——for missiles and radar equip 
ment — itance tolerance: #7 (at 


V5 to + B5¢ , and +250) ‘ emper uture range yt, to 


rite for GEC-810 + 125C. Write for GEA-4996 














if it’s worth Engineers’ time... 































INTERCOMMUNICATING 


SOUND SYSTEM CABLES 


oe ne 
akers—there ! 
en engineered cable 
to meet your ne 


t 
a permanent, 
pi installation. 


he 
“items from t e 
Complete Belden oe 


Indoor- 





The TV station, the systems for 
music, paging, and intercom- 
munication in the new 
Prudential Insurance Company 
of America’s Building in Chicago 
have been—wired by Belden. 


Belden 


WIREMAKER FOR INDUSTRY 
SINCE 1902 
CHICAGO 


8-8 


Magnet Wire * Lead and Fixture Wire * Power Supply Cords, Cord Sets and Portable Cord * Aircraft Wires 
Welding Cable * Electrical Household Cords * Electronic Wires * Automotive Wire and Cable 


ba eee sys E sind iad aoe 
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>, OSCILLOSCOPE 
wR PLUG-IN UNITS 


Plug-In Preamplifiers for Tektronix 
Types 541, 545, 531, 532, 535 


Four Plug-In Units with excellent performance records in the 
Type 530-Series Oscilloscopes have been redesigned for maxi- 
mum performance with the fast-rise Oscilloscopes, Types 541 
and 545. These new Type 53/54 Units are interchangeable 
among all five oscilloscopes in both series. When used with the 
Type 531, 535 or 532, however, overall performance is limited 
by the risetime and passband characteristics of the oscilloscope’s 
main vertical amplifier. 


NEW PLUG-IN UNITS 


oF. 


Wide Passband 


Type 53/548 Wide-Band High-Gain Unit : Type 53/54A Wide-Band DC. 
—same as the Type 53/54A with the : Coupled Unit-——de to 20 me, 0.018- 
addition of an ac-coupled input stage psec risetime with Types 541 and 545 
providing sensitivity of 5 mv/cm to . de to 10 me, 0.035-ysec risetime 
0.05 v/cm continuously voriable, with 3 with Types 531 and 535... de to 
ealibrated steps at 2 cycles to 12 mc, 5 mc, 0.07-ysec risetime with Type 
0.03-yusec risetime with Types 541 and 532. Sensitivity 0.05 to 50 v/em; ac 
545...2 cycles to 9 me, 0.04-ysec rise or dc, continuously variable, with 9 
time with Types 531 and 535 2 cycles > calibrated steps from 0.05 to 
to 5 mc, 0.07-usec risetime with Type ; r 20 v/cm. 60-db isolation between 
532. Price $125 , two input connectors. Price $85. 


OTHER PLUG-IN UNITS 


Three other Plug-In Preamplifiers are Type 53/54C Dual-Trace DC Unit—two 
also interchangeable among all five identical amplifier channels, each with 


oscilloscopes. passband and risetime of dc to 

24 mc, 0.015-ysec with Types 541 and 

Fast Rise 545... de to 10 me, 0.035-ysec with 
Types 531 and 535 dc to 5 me, 

Type 53/54K—risetime 12 millimicroseconds, 0.07-usec with Type 532. Sensitivity 0.05 
possband dc to approximately 30 mc with Types 541 
and 545...0,031-yusec, dc to 11 me with Types 531 
and 535. Calibrated sensitivity from 0.05 v/cm to 

20 v/cm. Input capacitance 20 uyf direct, 8 wyuf 
with 10x (P410) probe. Price $125 


Millivolt Sensitivity 
Type 53/54D — passband dc to 350 ke at | mv/cm : na 4 | 
sensitivity, increasing to de to 2 mc at 50 mv/cm - . =: Wy Ie rt 
sensitivity. Calibrated range, | mv/cm to 50 v/cm 
Differential input, high rejection ratio. Price $145 Type 53/54G Wide-Band Differential DC 
' Unit-—de to 20 mc, 0.018 -ysec risetime 


Microvolt Sensitivity - es with Types 541 and 545... de to 10 me, 


. 0.035-yusec risetime with Types 531 and 
Type 53/54E—sensitivity 50 microvolts/cm to 535 


10 millivolts/cm in 8 calibrated steps. Frequency 


to 50 v/cm continuously variable, with 9 
calibrated steps from 0.05 to 20 v/cm. 
Electronic switching triggered by sweep, 
or tree-running at about 100 kc. Input 
capacitance 20 puyuf direct, 8 put with 
10x (P410) probe. Price $275 


dc to 5 mc, 0.07 -sec risetime 
with Type 532. Sensitivity 0.05 to 
50 v/cm continuously variable, with 9 
calibrated steps from 0.05 v to 20 v/cm. 
Rejection better than 100 to 1 at full 
; gain for entire passband, 300 to | at 
See these new 60 cycles. Price $175. 


Plug-In Units 


with Type 530-Series and © ENGINEERS — interested in furthering the ad- 
Type 540-Series e ronix, mC. vancement of the oscilloscope? We have 
Oscilloscopes at openings for men with creative design 


WESCON P.O. BOX 831 . PORTLAND 7, OREGON ability. Please write to Richard Ropiequet, 
Vice President, Engineering. 
August 21-24 Phone CYpress 2-2611 + TWX-PD 265 + Cable: TEKTRONIX 


response 0.06 cycles to 30 kc at full gain, increasing 
to 0.06 cycles to 60 ke at 0.5 mv/cm, Differential 
input, high rejection ratio. Price $165 
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lf moisture troubles your controls... it’ll pay you to use 


Ad lg ke mercury relays 


Adlake relays require no maintenance whatever...are quiet and 
chatterless...free from explosion hazard. Dust, dirt, moisture and 
temperature changes can’t affect their operation. Mercury-to-mer- 
cury contact gives ideal snap action, with no burning, pitting or 
sticking. Time deiay characteristics are fixed and non-adjustable. 

For more information about Adlake Relays, write The Adams & -~— 
Westlake Company, 1171 N. Michigan, Elkhart, Indiana 


The Adams & Westlake Company ~ { ne ‘ 


Established 1857 . ELKHART, INDIANA ° New York ° Chicago and 20d atin 
the original and largest manufacturers of mercury plunger-type relays 
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Modern industrial research instruments 


rs ie i. ee 


oe seven-ton bulldozers are truly research tools, for they are 


taking part in an exhaustive program for the study and revision of recepted 


me thods of ose illographic recording system design and manufacture 


Yes, Sanborn Company ts on the move! The instruments above are levelling off 
small mountains of earth and rock in preparation for a new and modern 
Sanborn plant near Boston, Mass 

Completion of the structure late this year will mean vastly improved facilities for 
research, manufacturing and other operations. This will directly and immediately benefit not 
only the work Sanborn does, but also the people who use Sanborn systems, amplifiers 
rec orders and other components It will make possible more rapid developme nt and 
produce tion of new instruments, and increased opportunity for a larger number of people to 
apply their skills to the problems of modern instrument design and manufacture 

This represents not “just a new plant”, but a reflection of Sanborn’s growing role 


in providing better answers to industry’s oscillographic recording needs 


Sanborn Company, Industrial Division, Cambridge 39, Massachusetts 


Scale model of new Sanborn plant 
just off Route 128 in Waltham, Mass 





5/8 Dia. 3/4 Dia 


10- 86-115 MMF 
57- 62 63-100 
57- 68 69-110 
69- 75 76-140 
76- 90 91-130 
76-100 101-150 
81-120 121-200 
151-180 181-300 
201-250 251-330 
201-275 276-470 


Temperature coefficients up to N-5200 available on special order. 


SPECIFICATION 


RMC Type C temperature compensating DISCAP 
are universally recognized as the ideal money-sav 
replacement for tubular ceramic and mica capacit@ 
Rated capacities will not change under voltag 
Smaller size permits compact circuit designs. Great 
mechanical strength assures rugged assemblies @ 
lower costs in production line operations. Rate@: 
1000 working volts, Type C DISCAPS are avail pag 
for a wide range of applications and cost no more than 
ordinary 600 volt capacitors. SB ees 
Whatever your ceramic capac itor problem, 
ard or specialized, RMC engineers are prep 
solve it for you. Take advantage of a wa 
experience by writing today : 


Nena 


eee 


oman RADIO MATERIALS CORPORATION 
CAPACITORS : GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 
4s, Two RMC Plants Devoted Satiely to Coremic eet 


at | pee de in 
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A MESSAGE TO AMERICAN INDUSTRY * THIRD OF A SPECIAL SERIES 


THE SHORTAGE OF SCIENTISTS AND ENGINEERS: 


A Threat to 
Economic Progress 


THERE are two paramount reasons for concern 
over the serious shortage of scientists and engi- 
neers that now confronts the United States: 


® The first reason, with which this editorial 
deals, is that continued expansion of our 
economy and further increases in our liv- 
ing standards are threatened unless we 
train more scientists and engineers and 
use them more effectively. 


The second reason for concern is that we 
run the risk of falling behind the Soviet 
Union in the technology so essential to 
national security. The consequences of 
losing this race to the Russians are not 
comforting. (The possibility that this 
might happen over the next few years was 
discussed in an earlier editorial in this 
series. ) 


The crucial contribution of scientists and en- 
gineers to the well-being of the American people 
has been to find ways of making better use of 
limited resources, to make equipment more 
productive, to develop new and better products 
that enrich our lives, to enable us to live longer 
and be healthier. They have made this contribu- 
tion with greater success in the last 15 years 
than ever before, but it has required progres- 
sively more resources and more trained people. 

‘During this 15-year period our annual pro- 
duction of goods and services, in dollars of 
constant purchasing power, has almost doubled. 
Since our total population has increased only 
25 percent, this has meant a tremendous rise in 
the economic well-being of the American people 


as a whole. But in accomplishing this, the num- 
ber of scientists and engineers has been more 
than doubled. 


Tasks for Research 


If the American economy is to continue to 
grow and if our living standards are to show 
further improvement, the work of scientists and 
engineers must be stepped up even more in the 
years ahead. Unless answers to several pressing 
problems are found through intensified research 
efforts, economic progress will become increas- 
ingly more difficult. 

Productivity per hour of labor must be 
increased at a faster rate. Improved medical 
care has greatly increased the number of people 
who attain retirement age, and sharply higher 
birth rates since the war will mean larger num- 
bers of children in school and college. Mean- 
time, because of low birth rates during the 
depression, the number of people reaching 
working age -is not rising nearly so fast. The 
result is that over the next 20 years our popula- 
tion will increase by about one-third, while the 
total manhours worked are not expected to in- 
crease more than 15 percent. So, simply to 
maintain the same living standards for a rising 
population — with no provision for additional 
improvements — ways must be found to enable 
each worker to produce for more dependents. 

It is primarily to the scientists and engi- 
neers that we must look for help in mak- 
ing human labor more productive. This 
will require enormous increases in our power 





resources. We will need to make more effective 
use of our existing fuel supplies — coal, oil and 
natural gas. And we will have to devise eco- 
nomically practical means of tapping other 
energy sources, particularly nuclear power and 
new rocket fuels. 

Also, better ways must be found to use 
scarce and low-grade raw materials. Thanks 
to great strides in metallurgy and mining 
techniques, we are now utilizing sources of 
copper and iron ore that, for all practical pur- 
poses, were not available to us only ten years 
ago. Similar strides are needed in the mining 
and processing of bauxite if low-grade domestic 
ores are to help satisfy a fast-growing market 
for aluminum. And stubborn technical obstacles 
in the area of “high temperature” metals—such 
as nickel, cobalt, columbium, tantalum and 
titanium — are impeding progress in jet and 
turbine engines. 

These are only a few of the challenging tasks 
that demand intensified research and engineer- 
ing activity in the years immediately ahead if 
the United States is to continue to raise living 
standards. We need more houses, schools and 
highways for a rising population, more medical 
research to reduce further the ravages of illness, 
more research in chemistry and other sciences 
to sustain the flow of new and improved prod- 
ucts that are so essential an ingredient of our 
economic progress. 


Ceiling on Growth 


American industry has indicated that it is 
ready to meet the challenge and undertake 
vastly expanded research programs. A recent 
survey conducted by the McGraw-Hill Depart- 
ment of Economics revealed that total research 
and development expenditures of American 
industry were almost $5 billion last year, 29% 
higher than in 1953. By 1959 business plans to 
he spending well over $6 billion on research 
and development. And the total could well prove 
to be much higher, based on the trend of recent 
years. 

But industry’s programs for research 
and development cannot be carried out 
unless enough qualified research workers 
and engineers are available. Ernest R. 
Breech, chairman of the Ford Motor Company, 
recently described the supply of engineers as 
the “ceiling on our future growth.” He gave 


force to his point by announcing: “If 900 quali- . 
fied engineers were to approach us next week 
looking for jobs, we would hire every one.” The 
U.S. Bureau of Labor Statistics found in inter- 
views with some 200 large companies at the 
end of 1954 — a recession year — that at least 
half were unable to hire enough research scien- 
tists and engineers to meet their needs. A third 
of the companies reported substantial shortages 
of technical personnel. 

The shortage of technically trained people, 
furthermore, is becoming more acute. The num- 
ber of engineers and scientists now being grad- 
uated is only about enough to cover replacement 
requirements, while the needs of industry, gov- 
ernment and education are mounting every 
year. According to the best information avail- 
able — as indicated in the first editorial in this 
series — these needs are now about twice as 
great as our current engineering graduating 
classes and annual production of scientists with 
Ph. D. degrees. 

To perform the research needed to re- 
move roadblocks to our economic prog- 
ress — and at the same time hold our own 
in the technology essential to our security 
as a free nation — we must have an ade- 
quate supply of men and women with en- 
gineering and scientific training. Instead, 
we are faced with an acute shortage, now 
and for several years to come. Reasons for 
the shortage and proposals for working our way 
out of the shortage will be discussed in the re- 
maining two editorials in this series. 


This is one of a series of editorials prepared 
by the McGraw-Hill Department of Economics 
to help increase public knou ledge and under- 
standing of important nationwide develop- 
ments of particular concern to the business 
and professional community served by our 
industrial and technical publications. 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all 
or parts of the text. 


Do sciete te kiniiom— 


PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 





‘Trangitron 


SILICON 
DIODES 


HIGH CONDUCTANCE HIGH FREQUENCY 
/ RATINGS AT 150° C SPECIFICATIONS AT 125° C 


Maximum Continuous Minimum Inverse 


Forward Maximum 
Average inverse Saturation Current Current 


Type Forward Operating Voltage Type At +1 At Specified pores 
Current Voltage me Voltage Volts Oc 
ma Voits D.C Volts ua at Volts 


1N4848 50 130 150 === 1N252 10 10@- 5 20 

IN486A 50 225 250 ees )6=«IN251 5 10 @ - 10 30 

IN488A 50 380 420 Se @6©S9G 2 10 @ - 20 40 
2 ( 

1457 a pa Typical Shunt Capacitance: 0.8 uufd 


IN458 25 120 Typical Pulse Recovery time: 0.15 usec 
IN459 25 180 Operating Frequency Range: 0-1000 mc 


THE PROVEN PERFORMANCE of Transitron’s 
silicon rectifiers and diodes 
has led to their widespread use in 


critical high temperature applications. 
S i i i C O Ni The large number of types available 
allows optimum design 
ont for any given circuit. 
E Cc 2 ‘ F i e R S For low level power supply 
or magnetic amplifier service, 
TO 35 AMPS AT 150°C the subminiature diodes or 


RATINGS AT 150° C miniature rectifiers are recommended. 
Maximum Peak RMS For higher power requirements, 


Average Recurrent Inverse 


Forward inverse Voltage the stud-mounted rectifiers 


Current Voltage e 
__ Amps Volts vos provide up to 30 KW. 
Miniature (Pig Tail Leads) 


0 100 70 
0.2 200 140 
0.2 400 


Military Types 


1N253° 100 
1N254° 200 
1N255° 400 
1N256° 600 


Medium Power Types 


IN249A 20 100 
IN250A 20 200 
TR352 20 350 


High Power Types 


IN412A 
IN413A 35 


11352 35 WESCON SHOW 
BOOTH 903 


Write for Bulletin TE-1351 


Trangitron 


electronic corporation melrose 76, massachusetts 


Transistors Silicon Diodes Silicon Rectifiers 





For the most dependable printed circuits, you need 
the high bond strength, workability, heat-resistance 


of C-D-F DILECTO” METAL-CLAD LAMINATES 


Printed circuits based on C-D-F materials are being used 
with great success in military electronic equipment, commer- 
cial television and radio sets, telephone switchboards—even 
sub-miniature radiosonde equipment and hearing aids. 


Photos courtesy of Photocircuits, Inc., Glen Cove, N. Y¥. 


HIGH BOND STRENGTH—C-D-F’s special adhesive for metal- 
clad Dilecto bonds the copper foil to the plastic without affecting 
the laminate’s superior electrical properties. Heat-resistance, dissi- 
pation factor, dielectric constant, dielectric strength, and insulation 
resistance of the Dilecto base remain unaffected. The closely- 
bonded foil can be etched cleanly and dipped in hot solder to 
450°F. for ten seconds with a guarantee of no blistering or separat- 
ing. Metal-Clad Dilecto can be punched or machined either before 
or after etching. 


EXCELLENT WORKABILITY—On all! four Dilecto metal-clad 
grades, you can solder, punch, saw, and assemble components 
either by hand or automatically. Thanks to the inherently superior 
workability of the plastics laminate over that of ceramic-type 
materials, Dilecto can be dropped, jammed into tight chassis, and 
otherwise treated roughly on the assembly line and in service. 


HIGH HEAT-RESISTANCE—Metal-Clad Dilecto Laminates are 
made of phenolic, epoxy, or Teflon* resin for various conditions 
of service and assembly, and have either cellulosic paper or woven 
glass-fabric base. All are ideally suited to printed-circuit applica- 
tions in which heat-dissipation is a major problem. Continuous 
exposure to high ambient operating temperatures in enclosed elec- 
tronic equipment has no significant effects on Dilecto’s electrical 
and physical properties. 


UNLOAD YOUR HEADACHE HERE! C-D-F, a big, reliable 
source of supply, can help you get the most for your printed-circuit 
money by reducing rejects, lowering fabrication costs, assuring 
dependable quality every time. Send us your print or problem, and 
we'll gladly supply appropriate test samples free. See our catalog 
in the Product Design File (Sweet’s) or send for the new 20-page 
Dilecto catalog. Let your nearby C-D-F sales engineer (listed in 
Sweet's) help you right from the design stage! 


TYPICAL PROPERTY VALUES 


Copper-Clad 
PHENOLIC 
(Grade XXXP-26) 
BOND STRENGTH—0.0014” foil 
(Lbs. reqd. to separate 1” 7 toll 
width of foil from laminate) 
MAXIMUM CONTINUOUS 120 
OPERATING TEMP. (Deg. C.) 
DIELECTRIC STRENGTH 800 
(Maximum voltage per mil.) 
INSULATION RESISTANCE (Megohms) 50 000 
96 hrs, at 35° C. & 90% RH . 
DIELECTRIC CONSTANT 106 Cycles 4.20 
DISSIPATION FACTOR 106 Cycles 0.026 


Copper-Clad . 
TEFLON* 
(Grade GB-112T) _ 


Copper-Clad Copper-Clad 
PHENOLIC EPOXY 
(Grade XXXP-28) (Grade GB-181E) 


5to9 8 to 12 4to8 


150 
800 650 


25,000 20,000 
4.20 454 2.85 


0.052 _ 0.018 0.0006 


Over 106 megohms 


ARC-RESISTANCE (Seconds) 
TENSILE STRENGTH (psi.) 
FLEXURAL STRENGTH (psi.) 


IZOD IMPACT STRENGTH edgewise 
(ft. Ibs. per inch of notch) 


COMPRESSIVE STRENGTH flatwise 
(psi.) 


BASE MATERIAL OF LAMINATE 


10 
16,000 x 13,000 
21,000 x 18,000 


0.40 x 0.35 


28,000 


Cotton rag paper 


5 
12,000 x 10,000 
18,000 x 16,000 


0.40 x 0.35 


22,000 


Cotton rag paper 


120 
48,000 x 44,000 
65,000 x 55,000 


13.5 x 11.5 


62,000 


Medium-weave, 
medium-weight 


glass cloth 


180 
23,000 x 21,000 
13,000 x 11,000 


6.0 x 5.0 
20,000 
Fine-weave, 


medium-weight 
glass cloth 


COLOR OF UNCLAD LAMINATE Natural greenish Natural Brown Natural Natural 


All these standard grades are available with 0.0014’, 0.0028’’, 0.0042”, or thicker electrolytic or rolled copper foil 
on one or both surfaces. Other metal foils and other resin-and-base combinations can be supplied on special order 


@® CONTINENTAL DIAMOND FIBRE 


CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC. 


NEWARK 16, DELAWARE 


*duPont Trademark 


Want more information? Use post card on last page. 
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SACRAMENTO 


LOS ANGELE 


: ALBUQUERQUE 
SAN DIEGO ; 


LAS CRUCES 


South Water St 
6-2486 


Jackson 


SAW DIEGO rn, 
1029 Rosecrans Street 
Phone: AC 3-8106 


ALRUQUERQUE OFF: 
ara ot 


PHOESHK OFFICE 
641 E, Missouri! Avenue 
Phone: CR 4-543) 





YOUR ‘SPECIAL’ TIMER 


may be one of our 


721 STANDARD UNITS! 


We have 20 years of experience in developing new 
timers to meet our customers’ widely varying require- 
ments. Our a ere oa only a INTERVAL TIMERS * TIME DELAY TIMERS 
new designs, but also develops modifications for that 

purpose. Thot's why most requests for special timers can RE-CYCLING TIMERS + RUNNING TIME METERS 
be filled without delay—by one of the 721 combinations 
we've developed so far from our 17 basic types of 
timers. But if we don't have what you want on hand, 
we'll welcome the chance to design and moke it for 
you! And quickly tool 


We manufacture a complete line of timers in these 
4 broad classifications: 


Our large stock assures you of rapid deliveries—even 
when we have fo create a brand new timer for your 
special needs. Ask us first-—you may save yourself much 


lost motion...and your inquiry will receive prompt 
attention. 


o 
limers that Cantrol 


INDUSTRIAL TIMER CORPORATION 


the. Pulse Beat of Industry 1409 McCARTER HIGHWAY, NEWARK 4, N. J 


Want more information? Use post card on last page 
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A new and better 
variable-phase, single-turn 
precision potentiometer 


CLAROSTAT 


NW 
VARI /PHASE* 


Pat. Pend 


EQUAL TORQUE AND TRACKING 
IN BOTH DIRECTIONS 


Unique contact design permits microm- 
eter tension adjustment at factory 
and assures equal torque and track- 
ing in either direction at all times 


NO CLAMPING RINGS 


Simplified phasing—External in 
dependent phasing of each cup 
without affecting the relationship 
of the others.—To phase, loosen 
clamping nut, move terminal 
board in desired direction, tight . 

en clamping nut and it’s done 2 STANDARD A.1.A. MOUNTING 
Speedy phasing saves time and ie 

money. Reduced overall diameter 
by elimination of clamping rings 


Mounting per A.1.A.* standards—others 
available. Meets or exceeds electrical 
and mechanical A.\.A. requirements 


Materials selected for lightest weight possible. Design assures highest performance. 
Five sizes available—7/8”, 1-1/16", 1-5/8”",2” and 3” diameters 


Another CLAROSTAT first. a product of advanced imagineering. 


WRITE FOR 
COMPLETE ELECTRICAL 
AND MECHANICAL CLAROSTAT MFG. CO., INC. 
SPECIFICATIONS. DOVER, NEW HAMPSHIRE 


In Coneda: Candian Marconi Co., Lid., Terente 17, Ont 
Manulactured under license in Great Britain by 
A. 8. Metal Products Lid., 17 Stratton $1., Londen W.1, 


Concessionaires for British Commonwealth except Canada 
*Aircraft industries Associoted 
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++ THEIR USE 1S A PRINCIPLE OF GOOD DESIGN 


Subminiature 
door interlock 
switch 


Completely sealed 
cylindrical switch 
(Series EN") 


"Electrical memory" 
toggle switch 


low-cost epplience switch 


I ne i NN Ns te i st hase oe 


A continuous flow of 


Precision Switch Developments 
anticipates Your design needs 


MICRO precision switches are devel- 
oped and built to meet specific re- 
quirements. Some designs call for 
the utmost precision, plus reliability. 
Other designs put long life and ex- 
treme reliability at the top of the 
list. Some must have all of these and 
more, Whatever YOUR requirement 
may be, MICRO SWITCH has a switch 
readily available or can work with 
you in its development. 


Here are a few recent MICRO SWITCH 
developments to meet specific needs: 


A The subminiature door interlock 
switch is for use where an extremely 
small assembly is desired to provide 
automatic cut-off of the power circuit 
when a cabinet door is opened. This 
awitch assembly has been found ex- 
tremely valuable on radio, radar, x-ray 
and other hazardous equipment where 
it is desirable to provide automatic pro- 
tection to operating personnel. (Ask for 
Data Sheet P108). 


B The micro switcn "In" Series switches 
are capable of reliable, long-life perform- 
ance under extreme environmental and 
mechanical conditions. They are com- 
pletely sealed, cylindrical in shape and 
can be mounted wherever a through 
hole can be provided. Variations of the 
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“en”’ are capable of actuation by almost 
any means (see right hand column). 
(Send for Data Sheet 105). 


C This is the first of a new series of 
“electrical memory’’ toggle switches 
being introduced by MICRO SWITCH. 
They offer a completely new concept 
in switching remotely controlled cir- 
cuits. They promise to simplify basic 
circuit designs of radar units, comput- 
ers, aircraft control panels and similar 
devices. The switch indicates through 
a pilot light or buzzer which circuit 
was last actuated. (Send for Data Sheet 
109). 


D micro switch now offers a new series 
of low cost plastic encased switches 
especially designed for use on domestic 
appliances. In addition to their small 
size and high electrical capacity, these 
switches are ruggedly constructed for 
hard service. They are readily adapt- 
able for use with auxiliary actuators. 
(Send for Data Sheet 106). 


See the unusual design 
flexibility of the new 
MICRO Series "EN” switches 


Spring return adjustable 
actuator for cam or slide 
actuation 


Roller plunger actu- 
ator for actuation by 
cams and slides 


Positive drive 
adjustable ac- 
tuator for link. 
age operation 


Plunger actuator for 
in-line motion oper- 
ation 


MICRO SWITCH Engineering service is available at nearby branch offices, 
A call can save you time and money. 


MICRO SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


In Conada, Leaside, Toronto 17, Ontario « 


Want more information? Use post card on last page. 
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growing line of 


CBS 


semiconductors 
features uniformity 
and reliability 


Users rate the rapidly expanding line of 
CBS semiconductors as ‘exceptionally 
uniform and reliable.” They have also 
discovered that CBS’ mass production 
insures dependable delivery and com- 
petitive prices. You, too, will prefer ad- 
vance-engineered CBS semiconductors. 
Write for data and quotation on the 
types you need, 

Power Transistors Popular auto-radio type 
2N155. General-purpose 2N156 (12-volt) and 
2N158 (28-volt). And new higher-power and 
higher-voltage versions for larger audio output 


systems and power supplies. 


High-Frequency Transistors Uniform and 
reliable performance up to 20 me, CBS 
2N182, 2N183, 2N184 are NPN symmetrical, 
permitting unusual applications. 


General-Purpose Transistors CBS 2N180 
and 2N181 are noted for outstanding depend- 
ability. Integral C-clamp mounting of 2N181 


permits dissipation up to 250 mw 


Diodes A complete line from one source: 
Glass... plastic... point-contact . . . bonded- 
junction .. . entertainment... general- 
purpose ... and computer, 


Silicon Power Rectifiers Series 1N503- 
1N508 rated at 4 amp... IN511-1N516 at 1 
amp... 1N519-1N524 at 14 amp. Also a new 
much higher-current series for heavy-duty power 


supplies. 


Reliable products 
through Advanced-Engineering 


semiconductors 


CBS-HYTRON 
Semiconductor Products, Lowell, Mass 
A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC 


ELECTRONICS — August, 1956 Want more information? Use post card on last page 





<— VOLTS 


o 


12- 


Oe ia Meals Mla litem meas lamas ls itor 


FOUND: a Cathode alloy that prolongs 
tube life under fluctuating voltage 


CATHALOY* A-31 IDEAL FOR CAR RADIO 
TUBES. This discovery was made in 


actual car radio installations. Heater 


supply voltages were found to vary up 
to 25%, above specification. And the 
tubes using Superior’s new Cathaloy 
A-31t consistently outlasted others. 


These findings prompted car radio man- 
ufacturers to insist on longer-life tubes 
in car radio service, Specifications stip- 
ulate several hundred hours at approx- 
imately 25% overvoltage. No cathode 
alloy can match Superior’s Cathaloy 
A-31 in meeting these requirements. 


OTHER ADVANTAGES. Cathaloy A-31, 
with its 4% tungsten, is probably the 
strongest cathode material at high tem- 
peratures that is commercially available 
today. Hence it qualifies especially for 
use in ruggedized tubes. In addition, its 
special composition reduces the twin 
problems of sublimation and _ inter- 
face impedance. 


SEND FOR FREE CATALOG. Contains 
complete technical information on 
Cathaloy A-31 and other cathode al- 
loys and on electronic tubular parts. 
Write Superior Tube Co., 2500 German- 
town Ave., Norristown, Pa. 


Cathodes made from A-31 are available in 
Weldrawn,* Lockseam * and dise cathodes. 


*T.M. Reg. U.S. Pat. Off., Superior Tube Co. 
{Manufactured under U.S. patents 


Syoerrar fade 


The big name in small tubing 


NORRISTOWN, PA. 


Want more information? Use post card on last page 
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it can cost you 
much more to 
settle icles less than This ad was all but written 


by a Clare customer. 


- 
aa eo) Clare atte b Here is the story as he told it: 

“I shopped around for relays for 
continuous-duty, high-speed 
switching service. Clare engineers 
recommended Type HG Mercury- 
Wetted Contact Relays. They said 
they were ideal for this applica- 
tion. I thought so, too; but they 
do cost a little more than some 
other relays, and I thought I 
couldn’t afford to use them, I 
thought the extra cost, multiplied 
by the large number of relays in 
my machine, would run my price 
too high. So I built a model with 
cheaper relays. In just a few weeks 
the relays wore out. I knew that 
Clare Type HG relays would last 
for years under the same condi- 
tions, and it didn’t take me long 
then to decide that J couldn’t af- 
ford not to use them.” 


Ask yourself whether you, too, don’t have jobs 
for which no other relay is good enough. 
Consider that the life of a Clare Mercury- 
Wetted Contact Relay is measured in billions 
of maintenance-free operations. Compare the 
cost per flawless operation with that of other 
relays: this is the crux of the matter—a vital, 
basic point. 

The price is very reasonable, and delivery is 
quick—one to seven weeks, depending on the 
particular assembly desired and the size of 
the order. 


FOR COMPLETE INFORMATION on CLARE Mercury-Wetted 
Contact Relays for single or multiple circuits contact 
your nearest CLARE representative or address: C. P 
Clare & Co., 3101 Pratt Blvd., Chicago 45, Ilinois. In 
Canada: C. P. Clare & Co., 659 Bayview Avenue, 
Toronto 17. Cable address: CLARELAY 
Send for CLARE Sales Engineering Bulletins Nos. 120 and 122 


GLARE RELAYS 


/ FIRST in the industrial field 











Radio Receptor’s diodes are assembled 
under glass in a DRY atmosphere 





cae 


A Lectrodryer maintains the extreme DRYness required 


Moisture is locked out of this chamber in which germanium gold-bonded 
diodes are being assembled at Radio Receptor's Brooklyn, New York, 
plant. A constant supply of Dry air from Lectrodryer keeps the flow 
of air outward, This makes certain there's no moisture present to impair 
the high quality of these precision products. 

More and more manufacturers are learning how vital Dryness is in 
the production and operation of electronic equipment. Moisture is a 
hazard which cannot be tolerated, if quality is to be maintained and 
procedures standardized. 

You may be dealing with small volumes of air, as here at Radio Recep- 
tor Company, or with entire workrooms. There are Lectrodryers to handle 
any volume and any degree of Dryness. Tell your Drying problem to 
Pittsburgh Lectrodryer Company, 359 32nd Street, Pittsburgh 30, Pa. 
(a McGraw Electric Company Division). 





Type CH Air-Drying 
Lectrodryer in England: Birlec, Limited, Tyburn Road, Erdington, Birmingham 


in France: Stein et Roubaix, 24 Rue Erlanger, Paris XV! 
in Belgium: S.A. Beige Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege 


LECTRODRYER 


* REGISTERED TRADEMARK U & PAT OFF 












ODRYERS DRY 


LECTR 
ATED ALUMINAS 


SETS STS ES! RP I er: CNET SEae crt ogre are 
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ANOTHER 
VARIAN 


A MINIATURE 


This Varian Model VA-161 is the only rugged, system- 
tailored, voltage-tuned Backward Wave Oscillator now 
available for radars, signal generators, search receivers and 
related microwave equipment. Here are some of its im- 
portant advantages 


& Instantaneously tuned by changing voltage. 


Low voltage requirements... operates over a frequency 
range of 8.2 to 12.4 kMc on less than 600 volts 


& Existing radar system power supplies can be used 
operates over the normal 8.5 to 9.6 kMc radar band on 
300 volts or less. 


Designed for modern miniaturized equipment... small, 


compact... body measures approximately 4” x % 


MARK OF 


LEADERSHIP PALO 


ALTO , 


wae oscillator 


& Wicthstands shock and vibration... rugged metal and 
ceramic construction. 

WV Permanent magnet weighs less than 5 pounds... elimi- 
nates need for electromagnet and its power supply. 


Y Power output is smooth across entire tuning range. 
fluctuations are small 


W Low thermal drift 


Additional tubes covering other frequencies are being de- 
veloped to help solve your microwave system problems 


SYSTEM DESIGNERS .. .Why nor get the full story on this 
important new Backward Wave Oscillator? For complete 
technical data, write Applications Engineering Dept. H-1 


THE VARIAN associates 


CALIFORNIA 


Representatives in all principal cities 


KLYSTRONS, TRAVELING WAVE TUBES, BACKWARD WAVE OSCILLATORS, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONENTS, 
R. F. SPECTROMETERS, MAGNETS, MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES 
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Above ia the 9HLA-3 Indicating Amplifier, a product of the Doeleam Division 
of Minneapolis-Honeywell, Housing i9 removed to show chassis-mounted Sola 


Type CVE Regulated Power Supply Transformer. Inset is an extended-range 
characteristic showing linear amplifier output 


Sola-Regulated DC Amplifier Provides 
Reliable Measurement of 2x10°"°W Signals 


The Doelcam 2HLA-3 DC Indicating Amplifier has 
introduced a standard of performance heretofore un 
ittainable in the field of amplification and measurement 
of low level de signals. This precision instrument meas 
ures signals as small as 2 x 10°" watt. High gain, excel- 
lent linearity, and negligible drift of the 2HLA-3 are 
unaffected by variations in line voltage or tube 
characteristics, 


Contributing to this reliable and stable performance 
of the Doelcam amplifier is its chassis-mounted Sola 
Type CVE Regulated Power Supply Transformer. The 
Sola CVE static-magnetic stabilizer provides a single, 
compact source of plate and filament supply voltages 
regulated within +3°, with input voltage variations of 
100-130 volts, All windings are on the same core, pro- 


viding a moderately-priced unit to replace both voltage 
regulating circuit, or component, as well as conventional 
power transformer. 


These Sola transformers are available in three stand 
ard models (+3% regulation); or in special designs 
with regulation of one winding as close as +1%. They 
have no moving parts or tubes, and are completely auto 
matic, instantaneous, and continuous in operation. In 
addition, they provide self-protection against short cir- 
cuit, and require no maintenance 


Your area representative will be happy to provide you 
with information on the specific benefits of a Sola Type 
CVE Regulated Power Supply Transformer as a com 
ponent in your product. 


Write for Bulletin 7H-CV-170D 
SOLA ELECTRIC CO. 
4633 W. 16th St. 


S O LA ee a 


r ; ici aeiamiailins as - 
CONSTANT VOLTAGE TRANSFORMERS for Regulation of Electronic «nd Electrical Equipment ® LIGHTING TRANSFORMERS for All Types of Fluorescent 
and Mercury Vapor Lomps. © SOLA ELECTRIC CO., 4633 West 16th Street, Chicego 50, Illinois, Bishop 2-1414 © NEW YORK 35; 103 E. 
125th St., TRafalgor 6.6464 © PHILADELPHIA: Commercial Trust Bidg., Ritterhouse 6-4986 © BOSTON: 272 Centre Street, Newton 58, Mass., 
Bigelow 4.3354 @ CLEVELAND 15; 1836 Euclid Ave., PRospect 1.6400 © KANSAS CITY 2, MO.: 406 W. 34th St., Jefferson 4382 © LOS ANGELES 23; 
3138 &. Olympic Bivd., ANgelus 9-943! © TORONTO 17, ONTARIO: 102 taird Drive, Mayfair 4554 © Representotives in Other Principal Cities 
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It’s housed in Monsanto RESINOX* 3700 
... only material tested that met every exacting requirement 


HEART OF THE remote transmission in the new addition to the characteristics outlined above, 
Gilbarco Electronic Gauge—which accurately Resinox 3700 also has: 
measures the liquid levels of storage tanks —is 


! * outstanding arc resistance 
the Helipot® precision potentiometer. To house 


« dielectric strength 
© good impact resistance 


, e excellent moldability 
* low moisture absorption For complete information, write: Monsanto 


? superior dimensional stability Chemical Company, Plastics Division, Room 
e high electrical resistance 408, Springfield 2, Mass. 


this all-important component, engineers needed 
a material with: 


Of all materials tested, only Resinox 3700 meas- 

ured up to all these exacting requirements. And, The Electronic Tank Gauge 
since specifying Resinox 3700, Gilbarco elec- is manufactured by Gilbarco 
tronic tank gauges have been able to transmit (Gilbert & Barker Mfg. Co.), 
remotely storage tank liquid levels accurate to West Springfield, Mass. Pre- 


1/16th of an inch! cision potentiometers are Nh, eke 


made by Helipot Corpora- 
Resinox 3700 can solve your critical electric tion, South Pasadena, Calif. 
parts problem just as it did for Gilbarco. In “He 


x: Kew. t 4. Pat. OW 


PANELS 


Distribution Switchboards 
Control Panels, Test Benches and Units 


Custom Designed and Custom Built for a long and 
impressive list of users in Industry, Research, Govern- 
ment, and in Vocational and Technical Schools and 
Universities. Send for Bulletin 187. 


ott RECEPTACLES AND PLUGS and binding posts, for quick, 
frequent, flexible, plug-in connections for power distribution and 
circuitry on test or production equipment. Send for Bulletin 238. 


Totolizes Accuracy 


° @ ; 
Ahtbidin TIMERS 175 sc 
: Nim [oon] 
For extreme accuracy and continuous performance. 
Rugged, for heavy duty service; flexible in applica- 11/100 min. | 60 min. _ | 
tion; to measure and indicate elapsed 11/10 sec. | 1000 sec. | 
time intervals. Synchronous motor ' , 11/1000 min.| 10 min. | 
drive. Electric clutch controlled by . 
manual switch, automatic switch or ! : 11/100 sec._| 60 sec._| 
output of electronic tubes. Manual or 11/1000 sec. | .360 sec. | 


electric zero reset. Send for Bulletin 198. : MST-500] 1/1000 sec 


TACHOMETERS 


These NEW and IMPROVED TACHOMETERS are de- 
signed to give you these outstanding benefits: Extreme Pre- 
cision Reliability Readability Self-Checking 
Package-type, plug-in construction to simplify servicing. 
Write for Bulletins 218 and 240. 


\ &tandarea. 
Write for Bulletins listed above. For e 


information on specific problems, ad- A, y E L f C T R | C T | M fb C Oo M be A N Y 


dress inquiries to our Engineering 
Department. . 97 Logan Street ¢ Springfield 2, Massachusetts 
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CHARACTERISTIC: 


V,, = -0.07V. MAX 
V., = -0.10V MAX 


ne AR SBT *2N240 
ae eS sR MLL N(e): 


OFF 







ounruT caPacrry | ren’ a sin fe 
ae | 


a —— millimicrosecond range 


1. (RMITTER CUTC 


MAXIMUM RATINGS 


—6V 1. = —15 ma. Pp. = 10mw 


@ 40°C. 





7 
os 
PULSE RESPONSE ae 
coal fs > Scope 
peer” + Tektronix 
f ‘ an or) Y Type 541 
7 He 
t Vv set to 
1} sve: rts iat ae ee de | 
M -6V and pulse input is an 


Surface Barrier 


adjusted ATTA ae ile va 


just in saturation ae Boia) 
, lowered to -1 Pe alee 
. t Wo 


tc 


storage time 


*Trade mark of 
Philco Corporatiog 


FEATURES 


@ Low saturation resistance 
COLLECTOR 


‘ : 
CHARACTERISTIC Low saturation voltage 


@ Ideal electrical characteristics for direct 
coupled circuitry 


IN SATURATION 


REGION 
@ Extremely fast rise and fall time 
@ Absolute hermetic seal 


@ Available now in production quantities 


Proven performance of the Philco Surface Barrier Tran- 
sistor has made it the basis for design of both military 
and commercial computers where speed and reliability 
are the major considerations. And now this transistor 
goes even farther... by giving reliable performance in 


puT : 
me 20 megacycle switching circuits! 


CHARACTERISTIC 
Make Philco your prime source of information 
for high speed computer transistor applications. 


Write to Dept. E, Lansdale Tube Company Division, Lansdale, Pa. 


YT) MICKOAMI 


<1, (BASE Ct KKE 


PHILCO CORPORATION 


LANSDALE TUBE COMPANY DIVISION 
LANSDALE, PENNSYLVANIA 
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electronics’ market-pattern does it 


Now you can build your business parallel to its potential! 

Your yardstick for measuring potential .. . territory by territory 

. is the penetration of electronics. 

The pattern of electronics circulation shows you where busi- 
ness exists ... tells you how each territory compares with all the 
others ... enables you to spot your salesmen and set their quotas. 

Also... 

We have proved that the number of copies of electronics going 
into any one company is proportional to the use of electronics by 
the company itself. 

Send for electronics’ market-pattern maps... check your dis- 
tribution against your potential. 


electronics 


.»-Of course! 


A McGRAW-HILL PUBLICATION © 330 West 42nd Street « New York 36, N.Y. 
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for 
HEARING 


AIDS 


or 


RECORDING 


HEADS 


Unite for 
your Copy 
“MAGNETIC. 
MATERIALS” 


This 32-page book contains valuable 
data on all Allegheny Ludlum mag. 
netic materials, silicon steels and spe- 
cial electrical alloys. Illustrated in full 
color, includes essential information 
on properties, characteristics, applica. 
tions, etc. Your copy gladly sent free 


ADDRESS DEPT. E-80 


You can rely on core materials like 
the Allegheny 4750 components illus 
trated above, in your receivers, record- 
ing heads or microphone assemblies 

In fact, whether your equipment is 
small or large, the extra-broad line 
of A-L magnetic materials will solve 
your magnetic core problems. It in- 
cludes all grades of silicon steel sheets 
or coil strip, as well as Allegheny 
Silectron (grain-oriented silicon steel), 
and a wide selection of high-permea- 


bility alloys such as 4750, Mumetal, 
Permendur, et 

Our service on these materials also 
includes complete fac ilities for the 
fabrication and heat treatment of 
laminations. (For users of electrical 
sheets and strip, our lamination 
know-how is a real bonus value!) 
Either way, we'll welcome the 
chance to serve you. Allegheny Ludlum 
Steel Corporation, Oliver Building, 
Pitts bur, eh 22, Pa. 


STEELMAKERS to the Electrical Industry 


Allegheny Ludlum ==: 


Want more information? Use post card on last page. 
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Missile and aircraft speeds 
approaching the thermal barrier 
have triggered a whole new 

field of precision potentiometer 
research and development at 
Fairchild. High temperature 
lubricants, insulations, solders, 
rhodium-plated parts, special 
all-welded construction techniques 
—all these have been designed, 
tested and incorporated into a 
complete line of high temperature 
units to give you precision 
potentiometers that will function 
accurately and reliably under 
“hot-speed” conditions. 


POTENTIOMETERS - a 
for barrier-breaking speeds 


Fairchild announces the first complete line of high temperature precision 
potentiometers — tested and proven for reliability of performance Wy 
under rigid requirements laid down for all Fairchild products. Two general 

categories of potentiometers are available: 

FilmPots (Nobl-Ohm metallic film element) and Wirewound units. 2 


FILMPOTS — Operate at 150°C, 175°C and 225°C. 
WIREWOUND — To 150°C, single turn and multi-turn types. 


A new line of Pressure Transducers which meets all military requirements for humidity, 
shock, and other environmental conditions, is also available. 

Fairchild components research, implemented by critical production techniques 

and severe testing programs, is continuing to develop units for even higher 
temperatures and can offer constructive cooperation in guided missile and aircraft 
control programs. For data sheets, or for assistance on specific problems, write to 
Fairchild Controls Corporation, Components Division, Dept. 140-72A. 


EAST COAST WEST COAST 


225 Park Avenue 6111 E. Washington Bivd. 
Hicksville, L. 1., N. Y. Los Angeles, Cal. 


a —fAIRGHIL D 


PRECISION POTENTIOMETERS 
and COMPONENTS 
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Arrows point out porosity that 
weakens the joint in this typical 


printed circuit soldered lead. 


Photomicrographs of 


printed circuit soldered leads, 
polished, etched, and magnified by 32. 


“Dutch Boy” gets inside story 
on printed circuit soldering 


... develops solders and fluxes that give 
stronger joints, coat more uniformly, 
show higher conductivity 


“Dutch Boy” researchers keep a 
close eye on printed circuit 
soldering. 

For example, they cross-section 
soldered leads, polish, and exam- 
ine the polished sections under 
the microscope. 


Mest such joints prove too weak 


The photomicrograph above left 
shows why. Notice this typical 
joint is honeyecombed with poros- 
ity. Arrows point to holes. 
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Now look at the photomicro- 
graph on the right. This joint is 
strong. Non-porous. 


How was joint on the right 
made stronger? 

No great trick. A “Dutch Boy” 
Solder Specialist simply worked 
out slight improvements in flux 
and solder formulae and operat- 
ing conditions. 

Maybe this would help improve 
your printed circuits. 


Want more information? Use post card on last page. 


In this “Dutch Boy” joint 
porosity has 
with. Joint i 


been done away 
stronger. 


“Dutch Boy” solders develop 
maximum surface tension. They 
don’t form “tear drops” when 
coated boards are lifted from the 
bath...they improve coating uni- 
formity. The residual flux is both 
non-corrosive and non-conduc- 
tive, and can be left on the sol- 
dered board. 

So, if you feel there is room 
for improvement in your printed 
circuit soldering, look first to 
“Dutch Boy”. Write, giving de- 
tails if possible, to National Lead 
Company, 111 Broadway, New 
York 6, N. Y. 


LY 
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too modern? 


Built by Count Gianni Caproni, in 1922, 

this 100 passenger flying boat, with three 

banks of triplanes and eight engines, was 

thought by some to be too modern for its 

time. Today's newest, fastest jet leaps 
the sonic barrier on abbreviated 
wings... only 7-1/2 feet from 
fuselage to tip. 


wd Courtesy ‘Pegasus'’—lairchild Engine G Airplane Corp. 


Simplicity Spells Progress .. . 


BROADBAND 
SPECTRUM ANALYZER 


» » « with broadband r-f heads 
and superior specifications 


Once complexity was a constant companion to progress. 
Today, new trends in technology achieve tremendous 
advances through simplicity of design. 

FXR’s Spectrum Analyzer too has achieved tremendous 
advances in every major specification. The r-f heads are 
broadbrand in design permitting operation with one 
head in the range from 950 to 16000 Mc. Then too, 
there is more sweep width and the sweep range is great- 
er, the display is better and all of the controls are more 
convenient. A versatile microwave receiver, this unit re- 
flects the careful craftsmanship and quality components 
for which FXR is famous. 


SPECI AT NS 


Frequency Range L701A: 950 to 2000 Mc Fund. Freq. 
S701A; 1900 to 4000 Mc Fund. Freq 
Harmonic operation to 16,000 Mc 
Direct Reading Dial: + 1%" 

~ 90 dbm at 7 Ke Bandwidth 

- 80 dbm at 50 Ke Bandwidth 

Low Dispersion Fund. Freq 


Accuracy of Frequency 


Sensitivity 


r 
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Note: Sensitivity decreases approx. 7 db per harmonic. 


Sweep Width 
Resolution 


Input Attenuator 


Sweep Rate 
Display Tube 


N410A 


*"When greater accuracy is 


quired, the FXR Type No. N4IOA 
Direct Reading Coaxial Frequency 
Meter will provide *0.1% accu- 


racy from 1000 to 4000 Me. 


Electronics & X-Ray Division 


F-R MACHINE WORKS, Inc. 


* ra 
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50 Mc maximum 
7 Ke and 50 Ke (Front Panel Switch) 


Direct Reading to 100 db 
Accuracy 1 db over entire range 


1 to 35 sweeps per second (2 ranges) 
5SADP7 





1. Grade X P-240 for warm punching. 


Here are two major additions to the ex- 
tensive Taylor line of laminated plastics. 
There’s a good chance that a product you’re 
now designing can be improved through the 
use of these new materials . . . or that prod- 
ucts now in your production line can be 
more economically made with them. Check 
the features of these outstanding paper base, 
phenolic laminates. They may be exactly 
what you’re looking for. 


Grade XP-240 is a warm punching grade 
that requires some heat when punching 
more complicated shapes, though much less 
heat than comparable NEMA grades 

and can be cold punched in thicknesses to 
lw”. With this material, there’s no lifting 
around punched holes, and check-in is negli- 
gible. It has excellent staking characteris- 
tics, and good dielectric strength. XP-240 
has much to recommend it for such applica- 


TAYLOR FIBRE CO, « Plants in Norristown, 


Taylor Fabricating Facilities 


Your production can be simplified . . . schedules 
safeguarded . inventory headaches cured . . . 
and over-all costs reduced by having Taylor 
fabricate finished parts to your specifications. 
Efficient, modern facilities are ready to serve you. 
Get in touch with Taylor about your 

specific requirements 


Want more information? Use post card on last page 


2. Grade XX P-241 for hot punching. 


Put these two new Taylor phenol laminates to work 


tions as insulating washers, terminal boards, 
plug and socket bases, switch bases, panels 
for sub-assemblies, and terminal strips. 


Grade XXP-241 is a hot punching grade 
with excellent physical and electrical char- 
acteristics, plus good moisture-resisting 
properties. It’s dimensionally stable, punches 
without lifting around holes, and machines 
with clean-cut edges. XX P-241 can be used 
to advantage in such applications as con- 
denser stator brackets, wave switch rotors 
and stators, plug and socket bases, terminal 
boards and sub panels, insulating washers. 
Both laminates are available in sheets ap- 
proximately 49” x 49”. 

If you’re interested in fitting these tough, 
versatile materials into your plans, Taylor 
engineers will help you work out design 
and production details. Call or write for 
the facts. 


Pa. and La Verne, Calif. 


TAYLOR 


Laminated Plastics: 
Vulcanized Fibre; 
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OAK rotary solenoids*’ 


a 
~ 
er 


a 


a — 


ee — 
— ao ne 
Se et ee a a ce ST 


application-engineered and produced to meet your requirements 


‘ 


rugged, compact units that meet the most stringent MIL specs 


instant, positive HIGH TORQUE 
OUTPUT from LOW POWER INPUT 
Oak rotary solenoids give you exceptionally 
high torque...instantly on application of 
power. Whether your installation requires 


a simple solenoid, rotary selectors with 


IN. LBS.— TORQUE (starting) 


switch sections, or a complete remote con- 


trol sub-chassis unit, OAK will completely 
AMPERE TURNS 

engineer and manufacture to meet your 
send for 


oP individual requirements. 
descriplive brochure 


with layoul sheels address dept. **O"’ 


OAK MFG. CO. 


actured 1260 clybourn ave.* chicago 10, ill. 
Four modern plants manufacturing switches, 
vibrators, tuners, choppers and rotary solenoids. 


< 
Solenoids manut 
under license of 


G. H. Leland, Inc 





“SCOTCH” 28 prevents solvent action 
in Fairbanks-Morse coils 


White acetate-cloth tape has 


Insulating tape must hold on top-quality resin- 
encapsulated coils such as those turned out by 
Fairbanks-Morse. True thermosetting adhesive 
tapes are unaffected by solvent action of syn- 
thetic casting resins, especially those containing 
monomeric components. Result: A completely 
cured coil with no soft or wet spots. That’s why 
“Scotcn” Brand Thermosetting Tape No. 28 
anchors primary leads and holds terminal posts 
on fhe secondary in Fairbanks-Morse coils. 


“Scotcu” Brand Thermosetting Tapes have a 


Reg. U. 5. Pat. Off, 


true thermosetting adhesive 


pressure-sensitive adhesive that sticks at a touch. 
After the curing process, these tapes become high 
ly resistant to the solvent action of waxes, var- 
nishes and resins, preventing softening or throw- 
out. Adhesive holding power actually increases, 
positively anchoring all components under high 
heat conditions. 

Next time you have a heat or solvent-resistant 
job for tape, think of the pressure-sensitive tapes 
with the true thermosetting adhesive — “Scorcn”’ 
Brand! For more information, write 3M, Dept 
CA-86, St. Paul 6, Minnesota. 


SCOTCH Thermosetting Tapes 


BRAND 


PROOUCT OF 


3M 


Minn. Export Sales Office; 99 Park Ave., New York 16, N. Y 


At SEARCH 


94 


Want more information? Use post card on last page. 


The term ‘‘Scorcn"’ and the plaid design is a registered trademark of Minnesota Mining and Manufscturing Company, St. Paul 6, 
In Canada: P.O. Box 757, London, Ontario 
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Airpax manufacturers transformers with labora- 
tory precision in production quantities. Engineers 
who need expertly designed transformers regularly 
send their specifications to Airpax. 


The eight transformers shown here are typical 
of the hundreds of designs that Airpax regularly 
produces to customer requirements. These particu- 
lar units meet MIL-T-27A. We will gladly send 
you copies of the drawings for them, which give 
complete mechanical and electrical ratings. Other 
Airpax transformers are going into industrial con- 
trols and test equipment. 

Airpax superiority is the result of two ingre- 
dients: thorough design with attention to every 
detail, and careful production under close super- 
vision. Transformers containing these ingredients 
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cost little more and take only a trifle longer to 
design and build but give greatly improved per- 
formance, which after all, is what interests you 
most. Companies that value their reputation for 
quality equipment buy transformers from Airpax. 


When your equipment depends on an espe- 
cially reliable transformer designed and manufac- 
tured to the highest standards, turn to 


MIDDLE RIVER BALTIMORE 20, MD 


Want more information? Use post card on last page 





pulse 
generator 


EXAMPLES: 

101011010 = OG 0010111 
Binary 1001101100 = OOTL 100101 
Decimal 620 225 
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BURROUGHS CORP. e ELECTRONIC INSTRUMENTS DIV. 
Department C @ 1209 Vine Street ¢ Philadelphia 7, Penna. 


solving logical problems 
with Burroughs 


pulse control systems 


converting Gray code to 
binary equivalents 


Here is a simple method for converting Gray code to true binary 
equivalents. It was put into operation in minutes just by inter- 
connecting Burroughs Pulse Control Units in accordance with the 
engineer's block diagram, without detailed specifications or com- 
plicated circuit designs. With pulse control equipment at his 
disposal, the engineer was able to turn immediately to other 
important problems awaiting his attention. 


The majority of engineers solving logical problems are badly in 
need of such tools. Most are bogged down by equipment of limited 
use that must be redesigned and rebuilt for every new project. . . 
that clutters the path to a working solution instead of clearing 
and shortening it. 


The smallest discrete units with which such a man can work are 
logical concepts . . . the basic logical operations. The ideal tools 
for him are these same operations, packaged for convenient and 
immediate use by simple interconnections—like the blocks in his 
block diagram. Such tools are Burroughs Pulse Control Units, 
which bring block diagrams to life in a matter of hours rather 
than weeks. Wherever logical problems are being solved with 
pulses they have earned the title “Tools For Engineers’ by 
eliminating intermediate steps to a proof, obsoleting the frustra- 
tions and complexities of breadboarding. 


Why not lift the burden of proof from your shoulders by passing 
pulse problems on to us? We'll gladly show you how Burroughs 
Pulse Control Units can bring your logical problems closer to a 
neat working solution . . . at no cost. Or, write for Bulletin 236. 
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TUNING FORK 
KESONATORS : 
THE ULTIMATE 
IN| PRECISION 
AUDIO 


FREQUENCY 
CONTROL 
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Type ML-2G 
New all-glass miniature 


Shown Actual Size 


Only glass makes it possible to get and keep 
such high vacuum in a crystal holder. 


é Type ML-1G 
Only giass gives complete and permanent protec- New all-glass 


sub-miniature 


tion against atmospheric enemies of crystal Pama A 
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Now you can have © new high level of crystal performance that just 
wasn't possible before. All-class holders for crystals are another 
“first” resulting from Midland’s advanced research. It is another step in our 
ontinuous effort to overcome whatever problems stand in the way 
of longer crystal life or More precise, constant and unfailing 
erformance ...in short, better frequency control units! 


Check with us on all your crystal needs — and ony special requirements. 


Dypidtand 


Manufacturing Company, Inc. 
3155 Fiberglas Road Kansas City 15, Kansas 


WORLD‘S LARGEST MANUFACTURER OF QUARTZ CRYSTALS 


«+. @Very one produced to the industry’s highest standards. 
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Additive Process 


Plating Through 
The Holes 


Circuits on 
Both Sides of Board 


Order General Electric “Thru-Con” Boards for positive connections through 


the holes—see them at Booth 1213 at the Wescon 


“Thru-Con” insures accurate solder 
filleting top and bottom for extreme 
strength and easier assembly. 


Original Design Features. Original Gen- 
eral Electric additive-method produc- 
tion techniques provide continuous 
copper plating through the holes. Posi- 
tive connections do away with separate 
staking pins, assure perfect circuits. 
Costly rejects due to difficult soldering 
problems are eliminated. If desired, 
G-E “Thru-Con” boards may provide 
patterns on both sides, further reducing 
size and weight. 


“Thru-Con” Boards Serving Many Indus- 
tries. Important economies afforded by 
dependable G-E ‘“‘Thru-Con”’ boards 
are helping manufacturers cut costs 
and improve profit pictures. Producers 
of lamps, radios, fans, street lighting 


and traffie control units, television re- 
ceivers, appliances, and control equip- 
ment are using ‘“Thru-Con”’ now. 


Full Production Facilities. The G-E 
“Thru-Con” plant is devoted to full- 
time production of printed 
boards. New, specially-designed equip- 


circuit 


ment is capable of producing thousands 
of boards each day. The combination 
of custom wiring patterns, sizes, and 
shapes is virtually limitless. 


Investigate G-E “‘Thru-Con” Boards, To- 
day. It will pay you to look into the 
savings ‘“Thru-Con”’ boards make pos- 
sible in manufacturing techniques. For 
a full discussion of your printed circuit 
program, and a sample ‘“Thru-Con” 
board, eall or write: General Electric 
Co., Specialty Electronic Components 
Dept., Section 486, Auburn, New York. 


ADVANCED COMPONENTS FOR THE ELECTRONICS INDUSTRY 


* Printed Circuit Boards * Ferrites 


* Distributed Constant Delay Line 


* Ceramics 


Progress /s Our Most Important Product 


GENERAL @® ELECTRIC 
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Show, August 21-24 


— 
G-E “Thru-Con" Printed Circuit Boards offer 
positive connection through the holes, with 
out staking pins, patterns on both sides 
if needed. Printed circuitry cuts assembly 
time; eliminates product bulk, weight; 
reduces inspection time, parts inventory 
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new transistorized port 

able radio features a full printed circuit 
sing a G-E “Thru-Con” Board. Combin 

ing other advances in electronics with a 
Thru-Con” circuit makes possible sweep- 

ing “nanges in size, weight, and styling. 
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See this “Show-Case’”’ of 
VEEDER-ROOT 
COUNTE RS... 


at your 
Industrial Supply Distributor 


Useful “‘facts-in-figures” on prac- 
tically every machine, operation, 
system or process in industry can 
be supplied by Veeder-Root 
Counters for mechanical, elec- 
trical and manual operation. 
And now Veeder-Root Counters 
can be supplied from stock by 
certain leading Industrial Sup- 
ply Distributors. Find out 
from your own distributor 
how they can add to the effi- 
ciency and Countrol of your 
plant operation. And if you 
are selling or designing 
equipment, contact Veeder- 
Root for engineering rec- 
ommendations. 


SMALL RESET COUNTER 
A compact, rugged 
moderate duty in parts 
control, conveyors, 
Presses, etc, 
Dimensions; 
16” wide 
Speed. Up to 1000 counts per minute. 


reset counter for 
inspection, quality 
machine tools, light 


1%” tong, 11%," high, 


RESET MAGNETIC COUNTER 


For remote indication of machine opera. 
tion from plant to office, 

Dimensions; 31 Ye” long, 2%” high 
1%” wide. sy 
Speed Up to 1000 counts per minute. 
Coils; 7 }OV-AC are standard. Other 
voltages are ovailable. Pane| mounting 
feature also available. 


Dimensions Wy, long (to end of reset 
knob), 14%,” deep, 2” high. 

Counts one for 
each depression 
of the thumb 
lever, and resets 
to zero by a 
turn of the knob. 


Everyone Can Count on 


VEEDER-ROOT 
"The Name that Counts’ 


HARTFORD 2, CONN. 


* New York 19, N. Y, 

Stocked af Hartford 2, Conn. 

Greenville S.C. * Chicago 6, Ill, «+ Montreal 2, Canada 
; Offices and Agents in Principal Cities 


Insist on Standard 


VEEDER-ROOT 
COUNTERS 


from your Industrial Supply 
Distributor or write us 
On special Problems 


BOX.TYPE RESET COUNTER 


For punch press installations, conveyors, 
metal-working equipment, die cast 
plastic. molding, ] 
machining, or any 
a heavy duty counter, 

4%" 


Dimensions: 2%,” 


3%” wide. 
Speed: 500 counts per minute. 


long, 


CLUTCH SPEED COUNTER 


checking fo make Sure that the ma. 
in "9 at the required RPM, 


Dimensions 3 4 lon max diam. 
j vs 
/ 9. “A 


efer, Non-Reses, 
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85°C 
2x2 1-1/8 


PLUG PRINTED 
IN aT Lee a 
IMFO 27MFD 
ee) bith 

5/8 « 15/16 « 1-1/4 5/16" 3/4%3/4 


Derated at 125°C as follows: 
100 voits ~ 50% 
A l t / 200 volts ~ $0% 
ast: 300 volts ~ 334% 
400 volts — 3354% 


500 volts — 20% 
600 voits — 16% 


Mycon Plastic asenianings 


Southern Electronics Corporation 
has developed a test procedure 
which insures built-in reliability! 


Capacitors ryt mat sng 


always specify $.£.C 


up to 150° C! satan 


Tolerance to 1%—lowest 
e Reliability proved insulation resistance at high 


e Rated for infinite long life copeinee tae enna. 


e Insulation resistance 1 x 10!‘ OHMS 


Wire, write or phone for complete catalog today! 


SOUTHERN ELECTRONICS 


& 
. See us at Booth 1208 at the 
borproration Wescon Show, Aug 71-24 
239 West Orange Grove Ave., Burbank, California 
PIONEERS IN CUSTOM CAPACITOR ENGINEERING 
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if your professional interest is in missile development, 


you belong at Martin-Denver 


For when you combine the challenging problems in our project of conquering 
outer space with the advantages of living in the colorful Rocky Mountain 


area...you will have the ultimate in realizing your professional aspirations. 


The Martin Company invites you to TAKE ANOTHER LOOK at the real 
engineering opportunities in Denver, Colorado and write to Emmett E. Hearn, 
Empl. Director, P. O. Box 179, Dept: H-6, Denver 1, Colorado 


ee ee ee 
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VHF Signal Generator Type LG-22 a 
Rees se 


VHF Signal Generator 


Now ... For The First Time... Precision Features in a Low 
Priced VHF Signal Generator ... ideal For Production Use! 


This attractively priced RCA Signal Generator has lab- sensitivity and gain and for driving impedance bridges. 


oratory precision features that make it highly desirable 
for production use. Excellent frequency accuracy and 
stability. Individually calibrated. Negligible RF leak- 
age. Wave-guide below cut-off type attenuator nor- 


Other signal generators available to meet your equip- 
ment and price requirements. 


RCA Instruments of Laboratory Precision 


mally found in more expensive instruments. PULSE GENERATOR %& RF POWER METERS %& NULL VOLT- 


Valuable in designing and evaluating receivers, ampli- METERS & IMPEDANCE BRIDGES & SIGNAL GENERATORS & 
fiers, and other apparatus that operate at frequencies VACUUM TUBE VOLTMETER *%& MULTIMETER *& CRYSTAL 
between 5 and 230 mc. Particularly useful in measuring MODULATOR AND OTHERS. 


*Price in U.S.A. 


subject to change USE COUPON BELOW FOR COMPLETE INFORMATION 


without notice. 


Radio Corporation of America 
Precision Electronic Instruments 
Dept. H-46, Building 15-1, Camden, N. J. 


Please send me complete information on the following instruments: 


RADIO CORPORATION of AMERICA snl sinteniptoonipeietesifiediiimiinni 


CAMDEN, N. J. 


In Canada: RCA VICTOR Company Limited, Montreal Send name of neorest representative 


Visit RCA at WESCON, Booth No. 745 NAME _____. 
COMPANY 
ADORESS __ 


— “ non SS SS OE 





regulated 


LEACH D-C power 


MAGNIVOLT | supplies 


Here's a closely regulated D-C Power 
Supply accurate enough for the most 
exacting laboratory use, yet sufficiently 
rugged to use out in the plant for 
production testing and quality-control 
work. Back of this unusual combination 
is the Leach MAGNIVOLT’s construc- 
tion... it uses only static components, 
contains no vacuum tubes or other 
fragile parts. Heart of the unit is a 
design based on magnetic amplifiers 
and selenium rectifiers, assurance of 
stability today and long, maintenance- 


free dependability for years to come. 


strain-gage excitation PERFORMANCE SPECIFICATIONS 
Use the MAGNIVOLT, d-c amplifier filament supply A-C Input ...120 volts, 60-cycle, single phase 
either portable or 
easily rack mounted, 
as a dependable incoming parts inspection Ratings Available ..++.+5 to 30 amperes (max.) 


D-C voltage source production-line testing Voltage Regulation... + 12% from 24 to 32 volts for load 


, , change of no-load to full-load and for suppy-voltage 
in such demanding calibration reference change from 105 to 125 volts 
applications as 


these... 


D-C Output 3-32 volts (continuously adjustable) 


computer filament supply st 0 to tell-caled aupereas 


standard light-source power Ripple ' less than 1% r.m.s 


Recovery Time...less than 0.2 seconds to reach 1% of 
regulated voltage 
{no-load to full-load or full-load to no-load) 


radio and radar research 


MAGNIVOLT models are available for immediate delivery 


LEACH CORPORATION | INET-PALMER DIVISION 


4441 SOUTH SANTA FE AVENUE + LOS ANGELES 58, CALIFORNIA 
DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 
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New General Electric Tetrode Transistor 
Amplifies at 120 me 


The new General Electric Germanium NPN Tetrode has 
been designed for amplification, switching, controlled 
oscillation, AGC, and other higher frequency operations 


Meltback process, new package design. Higher fre- 
quency operation is made possible by recent G-E develop- 
ments of the meltback process. Exceptional results obtained 
from devices produced through this process have led to the 
design of this new transistor. A new standard package de- 
sign provides easy adaptation to printed circuit applications, 
an extra lead for grounding when used at higher frequencies, 


good heat dissipation, and a more convenient smaller size. 


In Television Circuits: This transistor used in a six-stage 
TV IF amplifier operates at a center frequency of 45 me. 
Maximum bandwidth in each tank circuit can be obtained 
with a variable inductance which resonates with the tran- 
sistor and circuit capacitance. This tetrode amplifier delivers 
up to 57 db gain with a 4 me bandwidth. A video amplifier 
of two stages, each containing a tetrode 


gain of 33 db 


alent to vacuum tube performance. 


produces a power 


©.4 db from 30 eps to 10 me which is equiv- 


In Radar Circuits: The new tetrode has been used in a stand- 


Want more information? 
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ard radar IF amplifier. Operation showed a 70 db power 


gain at 30 me with a 3 me bandwidth. 


In Oscillator Circuits: An oscillator operating at 110 me 


produced a 10 mw output power. 


In Pulse Circuits: A typical circuit with a pulse repetition 
rate of | me has a peak pulse power gain of 10 db. The out- 
put pulse has a rise and fall time of 0.025 microseconds 


and a pulse width of 0.07 microseconds. 


Four Typical Tetrode Specifications Are: 
Collector Voltage 


Power Gain 


7 volts 
10 dh min. at 120 megacycles 
Bandwidth 2 megacycles 


Power Dissipation 1) milliwatts at room temperature 


Ask your General Electric Semiconductor Specialist for the 
full details and technical specifications. Or, write today to 
General Electric Company, Section X486, Semiconductor 
Products Department, Electronics Park, Syracuse, N. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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the er | Ad JP dynamic 


recording system gives you more... 


@ VERSATILITY @® PERFORMANCE 
@® EASE OF OPERATION 
@® FOR RELAY RACK OR TABLE MOUNT 


ThéSeries 700 oscillographs fea- 
ture 8” paper width with | -36 chan- 
nels, or 12” papémwidth with 1-60 
channels. Available for 28 v.d.c. or 
115 v.a.c. operation, the 700 Series 
has paper speeds adjustable from 
030 to 144”/sec., and writing 
speeds in excess of 20,000” /sec. 
Separate supply and take-up drums 
ore light-weight—and light tight 
for easy daylight loading. 


The Heiland 119 Amplifier System 
offers up to 6 channels, in any com- 
bination, of either linear-integrate 
amplifiérsor carrier amplifiers. Car- 
rier amplifier channels provide lin- 
ear frequency response from 0 to 
1000 CPS, for resistive, linear dif- 
ferential transformer, or variable 
reluctance type transducer inputs. 
Linear-integrate amplifier channels 
provide linear frequency response 
from 5 to 3000 CPS for self- 
generating transducers. Provides 
high-amplitude recording up to 8” 
peak to peak deflection. 


The Heiland 82-6 Bridge Balance 
and Sifein Indicator Unit provides 
G@ simple and accurate means of 
balancing, calibrating and measur- 
ing static and dynamic phenomena | 
from resistive-type transducers - 
where you don't need amplification. 
When used as a strain-indicating 
device without an oscillograph, an 
input of 25 microamperes produces 
fyl’scale on the indicating meter. 


For versatility, performance, and ease of operation, 
choose the Heiland dynamic recording system 


ee, ee ee ee ee ee 
Ho neywell For details and specifications, write for Bulletin 701 -RK 


ya HEILAND DIVISION OF MINNEAPOLIS HONEYWELL 
Fetland. INSTRUMENTS 5200 E. EVANS AVE., DENVER 22, COLO. 
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MAGNETIC AMPLIFIERS 
Custom computer amplifiers with high stability and linearity can be 
designed having single or multiple inputs to your specific needs. Servo drives 
and relay actuators are also available. Frequency selective networks can 
be integrally designed to provide additional useful control functions. 
Proven packaging techniques insure minimum size—proven toroidal con- 
struction assures highest performance. 

Typical Temperatures - 60°C, to +150°C, 

Typical Line Frequencies 60cps to 6000cps 





MISSILE POWER TRANSFORMERS 


Recommended for supply frequencies above 400 cps and where size per- 
formance and reliability are factors. Thin nickel alloy toroidal cores reduce 
core losses. Toroid structure cures stray field problems. 


SEALED MISSILE POWER SUPPLIES combining toroidal power trans- 
formers, toroidal filter chokes, hi temp capacitors and silicon rectifiers. 
These units offer multiple outputs and low ripple. Low stray field of 
toroidal elements obviate usual internal shielding. Mag regulation where 
required. 


MAGNETIC 
Agta aN 


TRANSFORMERS 


LAMINATED TRANSFORMERS AND INDUCTORS 


A complete line of laminated constructed units are now available through 
CAC. Our highly qualified engineering staff, a well complimented laboratory, 
humidity controlled production facility with modern manufacturing equip- 
ment guarantees conformance with any specifications. Both power and audio 
transformers employing advanced techniques can be supplied either her- 
metically sealed or encapsulated to 150° C. ambients. Catalogues, supplied 
upon request, cover a wide range of standardized designs including omni- 
range and ILS Filters. 


PRECISION RATIO COMPUTER TRANSFORMERS 


Toroidal form of construction is ideal for designing precision ratio trans- 
formers since the turns of wire are applied to and adjusted on the core. 
Normal production procedure of zero turn accuracy, high permeability 
cores, low phase shift, and near unity coupling will yield laboratory quality 
on any production run. Advanced design and newest packaging methods 
provide optimum performance with minimum size and rugged construction. 


Catalogs on Individual Components are Available on Request. 
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mounts standard 17” chassis 
in standard 18” rack or cabinets 


REQUIRES ONLY 19/64” SPACE PER SIDE- 
[ YET HAS 


FULL ROLLER ACTION 
(fits RETMA rack hole spacing) 


— 
- 
= 
Poe 
va 


The Grant 3400 Thinslide requires only 19/64” space per side — installs readily 
in standard racks and cabinets, Allows instant access to chassis measuring 
from 10” to 16” deep, Tilts through 100° for under-chassis servicing. Positive 
lock in “out” position. Lock has finger-tip release for instant return or removal 
of chassis. Eight hardened steel rollers carry the rated load of 100 lbs. smoothly 
and easily—durability insures frictionless rolling for thousands of cycles of use. 


Slide mounting not only provides for quick access—it usually eliminates need 
for rear access doors and rear aisles—a very important saving of space. 


The Grant 3400 is a versatile slide, suited for use in your product, in plant 
equipment, prototype and breadboard work, and in production line or field test 
equipment, Very moderate cost allows a wide range of applications in original 
equipment, 

Write today for Grant 3400 

Thinslide Technical Bulletin—contains 

full data and specifications. 


SUP wousreua. SLIDES 


“ Grant Pulley and Hardware Corporation 
factori ies; 31-73 Whitestone Parkway, Flushing 54, N. Y. 
944 Long Beach Avenue, Los Angeles 21, Calif. 


nd) 
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ONLY available source in 
_ UC Ct Sry 


STUD MOUNT 





PIGTAI 


WALL AN QUANTITIES 


—is— 


ACTUAL SIZE 


AUTOMATIC 
SILICON POWER RECTIFIERS 


At 150° C quality Automatic Silicon Power Rectifiers really per- 
form, featuring negligible reverse leakage current and sharp 
zener breakdown, plus the exclusive ALL WELDED CONSTRUC- 
TION on both stud-mount and pigtail lead types. These field- 
proven units are available in quantity. 


Automatic Silicon Power Rectifiers are your best buy for switch- 
ing circuits, blocking circuits, magnetic amplifiers, power sup- 
plies, and dozens of other applications. 


Write or wire today for complete technical data. Automatic can 
supply types 1N253, 1N254, 1N255, 1N256 in conformance with 
JAN specifications. 


Es, TYPICAL DATA FOR 25°C AMBIENTS ' 


Leakage ! Leaka 

A Aver ee 
yOutpus At Rated oc Output At Rated 
Mo. P.1.¥. Current °.!.¥. Mounting Type No. P.1.¥. Current ; 


tea) 
6.03 Pigtail Leads 
0.075 
0.10 
0.15 
0.18 
0.20 
0.30 
0.75 
1.00 
1.50 
1.80 


1N440 
1N441 
1N442 
1N443 
1N444 
1N445 
1N530 
1531 
1532 
1N533 
1534 


oon ia sit wits. a h. «iibeoks 
MASS PRODUCERS OF ELECTRONIC COMPONENTS Gm 


Pigtail Leads 


YITOMATIC 


Stud-Mount | MANUFACTURING 


DIVISION OF GENERAL INSTRUMENT CORPORATION 
65 GOUVERNEUR STREET NEWARK 4, NEW JERSEY 


gezeseesza i 
geesegeeees3 
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New film multiplies Corning Type N resistance range 10 times 


on N25-N30 types... closer tolerance TC now available 


Now you can use rugged, stable Corn 
ing Accurate Grade Resistors of high 
resistivity in your critical circuits. 

Corning scientists have developed a 
new 600 ohms per square resistive film 
This new film, which is integrally 
bonded to the glass core, increases the 
resistance values for each Type N size 
as noted above, This table shows you 
the new ratings 

With this development, you also get 
a much improved temperature coeffi 
cient. It can be guaranteed to +300 
ppm/" C. over the temperature range 
of 55°C. to £105°C. referenced 
to 25° ¢ 

You get these noninductive resistors 
in standard tolerances of 1%, or closer 
if you wish. They are stable, have low 
voltage coefficients and noise levels so 
low they are difficult to measure. The 


film and the core are impervious to 
moisture. Even rough production han- 
dling and thermal shock of soldering 
will not alter values. Corning Type N 
Resistors meet or exceed MIL-R- 
1OSO09A specifications. 

You can use them in circuits where 
other precision resistors are unsuitable 
or in the place of costly wire-wound 
resistors. With their stable, noninduc- 
tive, low-noise characteristics, you can 
use them in test equipment, high- 
frequency circuits—wherever you're 
working with low-signal, high-gain 
amplifier stages. 

Our catalog sheet details complete 
information, We'll send it to you with 
samples and very interesting price lists 
at your request. Write us or circle this 
publication’s reader service number. 


Other electronic products by Corning Components Department: 


Fixed Glass Capacitors*, Transmitting Capacitors, Canned High-Capaci- 
tance Capacitors, Subminiature Tab-Lead Capacitors, Special Combination 
Capacitors, Direct-Traverse and Midget-Rotary Capacitors*, Metallized 
Gilass Inductances, Attenuator Plates 


* Distributed by Erie Resistor Corporation 


Ask for information on these 
other Corning Resistors: 


Low-Power 3-, 4-, 5-, and 7-watt sizes 
Highest resistance range of any low 
power resistor 

Type $—Stable performance to 200" ¢ 
Meet MIL-R-11804A specs. Values to 
100,000 ohms 

Type R—High-power 2% or 5% re 
sistors, 7 to 115 watts. Range from 10 
to 1,000,000 ohms. Noninductive 
Type H—High frequency—Standard 
ranges from 10 to 1,000,000 ohms and 
ratings from 7-140 watts 

Type HP—High-power resistors. 17, 30, 
70, and 150 watts DC. Tolerances of 
2% or 5%. Range from 30 to “% 
Megohm 

Type WC-5—5 KW water-cooled. Range 
—35 to 300 ohms. Versatile, adaptable. 


d CORNING GLASS WORKS, 94-8 Crystal Street, CORNING, N. Y. 


Components Department, Electrical Products Division 


Corning means research ir Glas 
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MICROWAVE 


SIGNAL GENERATORS 
AND SIGNAL SOURCES 


for extremely 
high frequencies 
12,400 to 50,000 me 


Rugged, compact, completely integrated units. Designed to save 
engineering manhours in the laboratory and on the production 
line. Operate simply with direct-reading continuously variable 
dials. No calibration charts. 


Frequency is measured by direct-reading reaction-type wave- 
meters that assure extreme accuracy. VSWR is exceptional— 
Signal Generators 1.7 to 1; Signa! Sources 1.7 to 1 when attenu- 
ated. Calibration accuracy is given special attention. 

Consult Polarad on all your EHF problems. 


ENERATORS 


Power Output 
(Average) 


Frequency Range Model Number 
12.4 to 17.5 KMC SG 1218" 


18.0 to 22.0 KMC SG 1822 ‘ 
22.0 to 25.0 KMc 8G 2225 we 


24.7 to 27.5 KMC SG 2427 


ee — POLARAD MICROWAVE SIGNAL SOURCES 
29.7 to 33.52 KMC_ SG 3033 12.4 TO 50.0 KMC 


33.52 to 36.25 KMC SG 3336 
“35 3 7 et i ; — SPECIAL FEATURES OF 


$G 3540 
__35.3 to 39.7 es lac So EHF SIGNAL GENERATORS 
37.1 to 42.6 KMC "External Source Power Measurement Approx. 3 mw 
ver am «nance +10 Se +30 Dem oye Uni measurement system em- 
Accuracy with Correction; +2 08 Approx. 3 mw e Unique power yste e 


ao ant ploys waveguide components of unusual 


Modulation: design — allows continuous and front 
1. internal 


1000 CPS Square Wave panel monitoring. 


Baia » Attenuation is independent of power set 


Pulse Width: 0.5 to 10 Microseconds and frequency. 
PRF: 50 to 10,000 PPS 
Pulse Amplitude: 10 voits Pk to Pk Min. e 1000 cycles cps square wave modulation 
Polarity: Positive 
b. Sawtooth or Sinusoidel and external fm or pulse modulation pro- 


Frequency: 50 to 10,000 CPS vide ‘ 
Amplitude: 15 Volts RMS Min. d over entire frequency range. 


41.7 to $0.0 KMC 


For complete information write to your nearest Polarad AVAILABLE ON EQUIPMENT LEASE PLAN 
representative or directly to the factory. 
FIELD MAINTENANCE GERVICE AVAILAGLE 
THROUGHOUT THE COUNTRY 


20) @:\-F:\eR ELECTRONICS CORPORATION 
43-20 34th STREET, LONG ISLAND CITY 1, N. Y. , plete { Microwave Signal Generators avail 


om 
Cy ne ‘ ‘ od aad 
eee aecsae'* ' ; y ) j 1M and Signal Source 
’ ; t ’ 7 A 
REPRESENTATIVES: Albuquerque, Atlant Baltimore. Boston, Buffalo, Chicago, Cleveland, Dayton, Denver, Fort Worth, Kansas City, Los Angeles, New York, Philadelphia Portland, 
5 fA, A JQu yu ¢ 3 
St. Louis. San Francisco, Sche tady, Syracuse, Washington, D. C., Winston-Salem, Canada; Arnprior, Ontario Resident Representatives in Principal Foreign Cities 
St. $, 34 $60, 2 
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WIRE INSULA/ 


MICA MATERIALS 

GLASS MATERIALS 

SYNTHETIC RUBBER MATERIALS 
wecHemicatd) 


Sas MATERIALS . nee pene 


IMPREGNATING MATERIALS: 


% , SURFACE-PROTECTING MATERIALS 


MAGNETIC CORE MATERIALS. 
PERMANENT MAGNETIC MATERIALS ae 
RESISTANCE WIRES 

METALS AND ALLOYS 


SOLDERS AND FLUXES 


CLECTOMICS — . -ccsew-nus evncicanes 
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MATERIALS 
FOR ELECTRONICS 


a Special Report in the 
October issue of electronics 


NOW ... added value to help you sell... in the October issue of ELECTRONICS. 
Forwiow ... with new types of components, wider temperature tolerances and other 
environmental factors; and new military.developments making unusual demands 
on electronic materials ... ELECTRONICS presents this important Special Report 
on MATERIALS FOR_BLECTRONICS. 


In this report... a first in the elec . »» ELECTRONICS has compiled a 
library of reference data to: 

bring readers materials now available 

indicate : ition of materials for various Purposes 

give prelim lary data on forthcoming new materials atill in laboratories 

help design engineers to choose from the multitude of ®ld and new materials 


This is your chance to get speeial advertising tie-in value from an issue that will be 
W@deas a text book and be important reference tool for the entire industry 


a a, 
CLOSING DR PMadepy | et—August 25th; Coniplete %s—September 1st. 


M 


s 


330 WEST 42ND STREET NEW YORK 36, 
; 
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DIAGONAL 
SPRING 


KOUIFLEX 


125500 Series 


The new Equiflex vibration isolator pictured above is designed particularly 


for applications where strict adherence to Government specifications is important. 


Barrel-shaped springs of heavier wire are assembled diagonally instead of 
radially and the result is a rugged, highly damped mount with excellent resistance 
to prolonged vibration at resonant frequencies. In addition to this improved 
performance, all the advantages of an all-metal mount with omnidirectional isola- 
tion have been retained. 


SPECIAL FEATURES 


© Low amplification at resonance. Approx- @ Temperature range without change 375 F 
imately 2 times depending upon input to —70 F. 


amplitude. Vibration and shock protection characteris- 


7c “ > , »neate re ee) 
Resonant frequency between 15 and 20 tics unchanged by repeated shocks of 22 
c. p.s. depending upon mounting angle, g’s for 11 millisecond duration on all axes. 


input amplitude and location of center of Unharmed by hours of 
gravity. 


resonance with 
input of .036” double amplitude as out- 
lined in Procedure I of MIL-E-5272A 


Efficient isolation at high frequencies. 
with equipment mounted both horizontally 


Efficient isolation at low input amplitudes. and vertically. 
All metal construction with exception of Available in 1/4f, 1/24, 14, 24, and 34 


lubricant. ratings in Number | plate size. 


The 
UCINITE Co. 


Nett ete TPS 60, Mass. 


Specialists in 
ELECTRICAL ASSEMBLIES, 


Division of United-Carr Fastener Corp. a 
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eh ar faces can be a troublesome problem. Or- 
“dinary nuts jam before they get close enough 
to hold tight. One solution has been a costly 
mould construction permitting off-angle stud 
casting. 
The modern cost saving way is to use 
United-Carr’s new angle washer and washer- 
nut combination. This compensates for prac- 
tically any curve or can be used to secure 
studs that protrude at an angle through 
a flat surface. 
Tight fastening is assured and rattles 
never get, a chance to start. 


Yi MN 


Wu 


Light, strong metal shell is slotted to permit protru- 
sion of stud at any angle within 45 degree arc 
Washer nut matches shape of shell, locks tight with 
normal wrench torque. 


The angle washer and washer nut aretypical of 
thousands of special-purpose fastening devices de- 
signed and manufactured in volume by United-Carr 
fo. help speed assembly, cut costs and improve prod- 
Beh performance For further information, consult 

or rest United-Carr field representative or 


Be for his name and address 
= ee 


© 
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HY DO IRC RESISTORS OFFER HIGHEST REPRODUCIBILITY ? 


Carbon, glass, coating resins, molding powder, copper 
wire, and a metal alloy—they’re the only materials 
you'd need to make a resistor such as IRC’s famous 
Type BT fixed composition resistor. But the real 
problem, you’d soon discover, is to make every resistor 
just like the ones before it and just like those following 


it. That’s where IRC’s exclusive processes pay off. 
They give you resistors that “‘test out” more alike in 
mechanical and electrical characteristics than any 
other resistors of their type. That’s why only IRC 


resistors make possible unvarying performance of your 
own equipment. 


The outstanding thing about IRC production proc- 
esses is that they provide this uniformity at economi- 
cal mass-production rates. For example, over 5 miles 
of carbon filament are drawn every day for film type 
resistors. And for maximum efficiency and uniformity, 
this filament is measured and cut while it’s being pro- 
duced. It’s this kind of know-how that makes every 
type of IRC resistor your best buy. Send the coupon 
today for more facts. 





aha provides unique reproducibility 


FILM RESISTORS 


SF. 
| ie 
x 


Ea \\\ dg 
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WIRE WOUND RESISTORS 
: IRC wire wound resistors are exceptionally 
uniform in their accuracy of adjustment and 
~ 


in characteristics making for long-term . 
f ¥ stability. The main reason is that they are 
en". : all automatically machine wound under uni- 


%, form tension and constant temperature and 


humidity conditions. 


Types BW and PW Low Types PWW and FRW = Type WWJ Precision 


Power Wire Wound 7 Power Wire Wound Wire 'Wound Resistors You can see the result of this superior wind- 


Resistors Resistors ing skill in the element of the Type CL Insu- 
the element of all other IRC wire wound 


° lated Choke, for example. Extremely fine 
; resistors a study in perfection—free from 


wire is wound so expertly thet the element — 
"PH" Series Encapsulated ° Type CL Insulated . Type MW Bracket shorted turns or winding strains, 


eee 


F appears to be one smooth, uninterrupted 
surface! This same winding skill also makes 
Co 
Precision Resistors Wire Wound Chokes Mounted Resistors 


SEE NEW IRC COMPONENTS AT WESCON BOOTH 1023 
ie eee INTERNATIONAL RESISTANCE COMPANY 


” Dept. 4,4 , f., , 
Senesiied end ites Caften ept. 23 O1N. Broad $., Philadelphia 8, Pa 
Ginteinin. & Panes Hadden ¢ | | in Canada: International Resistance Co., Lid., Toronto, Licensee 
Voltmeter Multipliers + Ultra HF 
and Hi-Voltage Resistors 


lay A 4 , 
Usonever tHe Cn 


Please send technical bulletins describing Fixed Compositions 
a Deposited and Boron Carbons High Frequency Types High 
JNA - “ Voltage Types Low Power Wire Wounds Power Wire Wounds 


¥ 
P late h i 
Low Wattage Wire Wounds » recision Wire Wounds Insulated Chokes Resistance Strips 
Resistance Strips and Discs « and Discs 
Selenium Rectifiers and Diodes 
* Hermetic Sealing Terminals « NAME 
Insulated Chokes « Precision Wire ’ ¥ ’ 
COMPANY 
Wounds. HYCOR, Division of international Resistance Co., 
Sylmar, Los Angeles County, California 
Subsidicries 
Circuit instruments inc., St. Petersburg, Florida 
Hycor Company, inc., Vega Baja, Puerto Rico city ev 


AboREss._. 





REQUIRE PERFECT 
CONTROLS 


...and Radio Receptor Selenium Rectifiers 
help make that accuracy possible! 


Sessile mes The timing and precision of U. S. Naval gunfire 
el ten depends on complex fire control systems for which 
Pye dh phat Radio Receptor’s customer, Belock Instrument 

aoe Corp. manufactures power supply and amplifier 
oe cabinets. Five Radio Receptor power rectifiers are 
included in each unit because the manufacturer 
knows that ruggedness, long life and reliability are 

always prime features of every RRco. stack. 

On target with the fleet — and in hundreds of other 
applications for government and industry, RRco. 
rectifiers constantly prove they can pass the stiffest 
requirements with flying colors. If you have a prob- 
lem involving rectification, submit your specs 
to our engineering department. We'll be glad to 


make recommendations, without obligation of course. 


Semiconductor Division 


RADIO RECEPTOR COMPANY, INC. 


Radio and Electronic Products Since 1922 


240 Wythe Avenue, Brooklyn 11, N. ¥. « EVergreen 8-6000 


Radio Receptor Products for Industry and Government; Selenium Rectifiers * Germanium Diodes 
Thermatron Dielectric Heating Generators & Presses ¢ Communications, Radar & Navigation Equipment 
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oh she tosis Critic A gprooch 


TO BETTER WIRING 


More 
Confidence... 


Less 
Expense 


with 


Taper Technique 


A-MP Taper Pins, Taper Bloks, Taper Tips, 


Taper Tabs and Taper Tab Receptacles 
offer great freedom of circuit design and 
insure maximum electrical stability. 

They cut material cost ...cut labor cost 

,. and reduce assembly time. Taper Tech- 
nique is benefiting manufacturers of business 
machines, aircraft, guided missiles and 
electronic equipment 

You, too, can benefit by the A-MP Taper 
Technique. Consult your local A-MP sales- 


man or write to Harrisburg. 


Aircraft-Marine 


General Office: Harrisburg, Pa 


“A-MP of Canada, Lid., Toronto, Canada « A-MP— Holland N.V., "se Hertogeribosch, Holland 
Aircraft-Marine Products (G.B.) Lid., London, England ¢ Societe A-MP de France, Courbevoie, Seine, Prancd’ 
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The Mullard EL34 can be rightly acclaimed as the 
most efficient high fidelity output pentode tube yet 


produced in Britain, It is being fitted in many of 


the British sound reproducing equipments which 
are becoming increasingly popular in the United 
States and Canada. 

Used in push-pull ultra-linear operation (dis- 
tributed load), two EL34 tubes will give 32 watts 
output at a total distortion of less than 1%. The 
application of negative feedback reduces distortion 
even further. 

The EL34 is equally capable of supplying higher 
power outputs where an increased distortion level 
is acceptable. Under class B conditions, 100 watts 
are obtainable from a pair of EL34 tubes in push- 
pull for a total distortion of 5%. 

Another significant feature of this tube is its high 
transconductance value of 11,000 u»mhos, resulting 
in high power sensitivity and low drive require- 
ments. 

Supplies of the EL.34 are now available for 
replacement purposes from the companies 
mentioned below. 


Available in the U.S.A. from:— 
International Electronics Corporation, 
Dept. E8, 81 Spring Street, N.Y.12, 
New York, U.S.A 


Mullard 


MULLARD OVERSEAS LTD., CENTURY HOUSE, SHAFTESBURY AVE., LONDON, ENGLAND 


Mullard is the Trade Mark of Mullard Ltd., and is registered aa 
in most of the principal countries of the world. 


122 Want more information? Use post card on last page. 
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The British Electronics Industry is making 
giant strides with new developments in a 
variety of fields. Mullard tubes are an 
important contribution to this progress. 


Britain’s 

foremost pentode 
for 25W high 
fidelity equipment 


Principal 
Ratings 


Heater 
6.3V, 1.5A 


Max. plate voltage 
800V 

Max. plate dissipation 
25W 

Max. screen voltage 


425V 


Max. screen dissipation 
BW 


Max. cathode current 
I5SOmA 


Base 
Octal 8-pin 


Available in Canada from:— 
Rogers Majestic Electronics Limited, 
Dept. WJ, 11-19 Brentcliffe Road. 
Toronto 17, Ontario. Canada. 


ELECTRONIC TUBES 


Mev} 
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PROPERTY AND APPLICATION DATA 
ON THESE VERSATILE ENGINEERING MATERIALS 
“ZYTEL,” “ALATHON,” “TEFLON,” “LUCITE.”’ 


ALIN 


Unique properties of Du Pont TEFLON’ 
help solve electronic design problems 


Terminals of Du Pont TEFLON" 
feature high dielectric strength 


The toughness, high dielectric 
strength and heat resistance of 
TEFLON make it particularly suited 
for applications such as these ter- 
minals manufactured by Cambridge 
Thermionic Corporation, Cam- 
bridge, Massachusetts. Utilizing in 
a unique manner the toughness of 


TEFLON, the terminals exhibit ex- 
cellent resistance to shock and vibra- 
tion over a wide temperature range. 
TEFLON has many electronic de- 
sign possibilities. Its power factor 
remains extremely low over the en- 
tire spectrum. Volume resistivity is 
very great even after prolonged im- 
mersion. Surface resistivity remains 
high even under exposure to satu- 
rated water vapor. TEFLON does 
not “track” on exposure to arc. 
Dielectric strength is high over a 
considerable temperature range. 


To obtain complete property and 


application data, mail coupon. 


NEED MORE 
INFORMATION? 


CLIP THE COUPON for 
additional data on the 
properties and applica- 
tions of this Du Pont en- 


gineering material. 


An engineer at Eitel-McCullough, Inc., 


holds sleeve of TEFLON molded by 
Chase Sales Company, Hayward, Cali 
fornia, for use in klystron pictured above 


Capacitors encased in TEFLON are 
designed especially for sustained high 
temperature operation im aircralt, 
airborne computers and other high 
ambient-temperature applications 
where high insulation resistance must 
be maintained.(Manufactured by Film 
Capacitors, Inc., New York, N. Y.) 


The physical, chemical and electri- 
cal properties of Du Pont TEFLON 
tetrafluoroethylene resin make it 
applicable to a wide variety of 
uses in the electronic field. It is 
especially useful in applications in- 
volving miniaturization, high-fre- 
quency, high-voltage, high-tempera- 
ture requirements; and exposure to 
corrosive action. 


TEFLON readily provides contin- 
uous service at 260°C., exceeding 
requirements of Class H materials. 
Of exceptional thermal stability, 
TEFLON can be used at extreme 
service temperatures, ranging from 
a high of 500°F. to a low of 

450°F. The power factor of 
TEFLON is less than 0.0003 over 
the measured spectrum (60 cycles 
to 10® cycles). Water absorption 
(ASTM D570-42) is only 0.005%. 


A sleeve of Du Pont TEFLON is 
used by Eitel-McCullough, Inc., of 
San Bruno, California, in apparatus 
to measure the radio frequency 
power output of high-power UHF 
microwave amplifier klystrons. The 
sleeve of TEFLON is mounted in a 
metal pipe through which the elec- 
tromagnetic energy output from the 
klystron travels. The TEFLON acts as 
a window through which the energy 
passes into water circulating within 
the cone-shaped sleeve. Here the 
energy is dissipated. By measuring 
rate of flow, and temperature change 
of the water, tube output can be de- 
termined, 


If you wish complete property 
and application data on TEFLON 
to evaluate for your own use, clip 
and mail the coupon below. 


E. 1. du Pont de Nemours & Co. (Inc.), Polychemicals Department 


> 


Room 228 Du Pont Building, Wilmington 98, Deiaware 


In Canada: Du Pont Company of Canada Limited, P.O. Box 660, Montreal, Quebec 


Please send me complete Name 
property and application 
lata on Du Pont Terton 


I am interested in evaluating 
this material for 


Position 


Firm Name 


Type of Business 


Street Address 


City 


State 





ereatly expanded 
Air Express service 


RADIO-EQUIPPED 
TRUCKS 
TELETYPE NETWORK 


More speed! 
Constant shipment control! 
No extra cost! 





NCING: 


* In one metropolitan center alone, Air Express has 
reduced average pick-up and delivery time by more 
than half! (And it was notably efficient to start with! ) 

Amazingly — by introduction of new equipment 
and new methods — Air Express is chalking up new 
records for cutting “ground time” of shipments. 

Radio-equipped trucks in leading markets are now 
in constant touch with Air Express Dispatchers. 
Pick-up time is cut to a minimum. Deliveries are 
expedited. 

All this speed-up of service with Air Express is 
now yours — with no added charges! 


Two-way Radio of the most modern design 
connects this Air Express truck with central 
Dispatcher — cuts “ground time” for ship- 
ments more than half—yet, costs you no more! 


+ Air Express now can practically pinpoint ship- 
ments. A key-city network is linked together by pri- 
vate teletype service, tied in with scores of other 
communities in a nationwide network. 

All along the route, teletype carries the vital in- 
formation of all load messages — weight, number of 
pieces, destination, plus special information or in- 
structions. 

Thus, the greatest possible control of Air Express 
shipments — at no increase in cost to you! 

In fact, thousands of users regularly find “Air 
Express costs less” than any other service! 


New Teletype Service enables you, the ship- 
per, or your consignee, to “keep an eye” on 
Air Express shipments — trace them en route 
— meet them on time — and at no extra cost! 


For the world’s most efficient, most complete air shipping service—linking 
some 23,000 U. S. communities, all by one through carrier—call 


___ & Air Express 


GEeTs THEA FIRST via US. Scheduled Airlines 


CALL AIR EXPRESS ... 
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AEROCOM’S 1046 H.F. TRANSMITTER 


POWER: STABILIT) 


1000 WATTS WITH 003% STABILITY 


Rugged, versatile general purpose H. F. 
transmitter—Acrocom's 1046 packs 1000 watts 
of power and high .003% stability under 
normal operating conditions (0°to + §0°C.). 
Excellent for point-to-point or ground-to- 
air communications. 


Multi-channel operation on telegraph Al, 
or telephone A} with GM-8A modulator... 
new Acrocom 1046 can be remotely controlled 
with TMC-R at control position and uses only 
one pair of telephone lines. In A3 operation, 
the local dial control panel is located in 


modulator cabinet 


Transmitter cabinet has 8%4 inch panel 
space available for cither local dial control 
panel or frequency shift keyer. 


Model 1046 operates on 4 crystal-controlled 
frequencies (plus 2 closely spaced frequen- 
cies) in the band 2,0—24 Mcs. Operates on 
one frequency at a time; channeling time 
2 seconds. Operates into either balanced or 
unbalanced loads. Operates in ambient -35° 
to+50° C, Power supply: nominal 220 volts, 
50-60 cycles, single phase. 


Complete technical data on request 
Now! Complete - package, lightweight 


airborne communications equipment by 
Aer-O-Com! Write us today for details! 


AER 


3090 S.W. 37th AVENUE MIAMI 33, FLORIDA 


Want more information? Use post card on last page. August, 1956 — ELECTRONICS 





SMALLER AND LESS EXPENSIVE 


The G-E Vac-u-Sel 


rectifier stack (in red) 


gives the same life, current capacity, and per 


formance as the larger, 


ordinary selenium 


stack. Low-cost Vac-u-Sel rectifier stacks are 
ideal for such applications as coin-operated 


machines. 


DESIGNED TO HELP YOU MEET PRICE COMPETITION 


G-E acu: 


eZ Rectifiers 


Cost You Up to 30% Less 


Here is a component rectifier stack that 
will out-perform ordinary selenium stacks, 
and yet cost you up to 30% less! 

INITIAL COST IS OFTEN 30°, 
G-E Vac-u-Sel rectifiers can be 
to 30% 


LOWER: 
made up 
smaller for any given applica 
tion, due to the greater current-carrying 
capacity of the individual cells. Smaller 
size means a lower cost to you. These 
cells are produced by a unique G-E 
sphere-type vacuum-evaporation process 
that enables us to accurately predict the 
output and life characteristics of any 
model number. We are thus able to give 
you a stack with the exact life you 
require. You don’t pay for more life than 
you need, 


PICK THE LIFE YOU WANT: You can se- 
lect a Vac-u-Sel rectifier that will last up 


to 80,000 hours—or But if your 
application calls for shorter life, we can 
give you a smaller, less expensive sensi 
which operates at greater than normal 
rated current. You will find that even 
when overrated these top-quality G-E 
Vac-u-Sel rectifier stacks will perform with 
greater predictability than ordinary s 
lenium. So, by tailoring each stack to meet 
your exact requirements, 
benefit of top quality at lower cost. 

Contact your G-E Apparatus Sales 
Office, or write ae Bulletin GEA-6273 
to: Section 461 , General Electric Co., 
Schenec tady 5, N. Y, 


*Vac-u-Sel is a trade mark of the General Electric 
Co. It designates top-quality selenium rectifier cells 
manufactured by a unique sphere-type vacuum 
evaporation process by the Rectifier Department, 
Lynn, Mass., headquarters for silicon, germanium, 
selenium, and copper-oxide component rectifiers. 


more. 


you receive the 
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LIFE EXPECTANCY-HOURS 


AMBIENT TEMPERATURE-C 


LONG LIFE is provided by G-E Vac-u-Sel rec- 


tifier stacks-—-even at high operating am- 


bients and better than normal-rated current. 
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Potter &@ Brumfield, inc. 


PRESENTS 


: Mh te CM Cem ee 


For quick delivery over 350 different standard 
TMC SMe) ae hs me Ra es 
eT Le ML TTL 


Se 


Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 
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EPOXY coATED oe TT 


CERAMIC DISCS 
.. » G No Premium Cost! PTT y: diel a 


High Voltage Breakdown Strength 
Excellent Moisture Resistance - Durable - Attractive 


Good-All’s tough, durable EPOXY coated ceramic disc capacitors combine ex- 
cellent dielectric strength and stability with high humidity resistance. Good-All’s 
exclusive EPOXY coating process results in an intimate bond between the coating 
and the edge surface of the ceramic. This bond serves to block the voltage break 


down path across the ceramic edge. No wax coating is required on EPOXY coated discs 


TEMPERATURE COMPENSATING EPOXY DISC CAPACITORS 


Good-All has designed a full line of TC dises in accordance with RETMA 
pecification REC-107-A (class 1). These units are well suited for resonant 
circuits or other applications where HIGH Q and STABILITY of capacitance is 


essential, Smail size gives an inherent advantage in VHF and UHF applications 


SPECIFICATIONS — W‘ rking Voltage: 600 VDC « Flash Test Voltage: 1500 VDC « Power 
Factor: Less than .1% @ 1 MC «@ Leakage Resistance: Greater than 10,000 meg- 
ohms « Leads: #22 gage tinned copper wire « Capacity Tolerance: + 5%, + 10%, 220% 


MAKIMUM DIAMETER CAPACITANCE CHANGE VS. TEMPERATURE In °C 


TEMPERATURE In °C 


CAPACITANCE CHANGE 


5 eh 008 908 


Good-All’s complete line of EPOXY coated ceramic disc capacitors are designed to fit 
both standard and specialized applications. Write or wire today for catalog contain- 
ing more information on our TC dises and other EPOXY coated disc types listed below. 


BY-PASS Good-Al!l Type B STABLE Good-All Type E and EE 


(RETMA CLASS 2, Z5Z) 
DUAL SHIELDED Good-AN Tree ¢ HIGH VOLTAGE CGood-All Type G 


AC LINE BY-PASS Good-All Type D TRANSISTOR CIRCUIT CGood-All Type H 


Our Bales Representatives will be happy to supply you with 


sample EPOXY coated disca for teat against your specification 


OOD-ALL ELECTRIC MFG. CO. oGartata, nes 
A LEADING MANUFACTURER OF TUBULAR CAPACITORS 
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INSUROK T-725 printed 
circuits used by PHILCO 


Philco design and production engineers are using Rich- 
ardson Copper-Clad INSUROK T-725 laminate for print- 
ed TV and radio circuits. 

Examples are Underwriters approved assemblies for 
Philco’s 21” console TV, Philco's five tube table radio 
ond Philco’s transistorized portable radio, All use IN- 

» SUROK 1-725 printed circuits. 

In the manufacture of printed circuit materials, the 
most important single consideration is the laminate. 
Richardson, a pioneer in the development of printed 
circuit laminates, has the necessary experience and 
know-how. Copper-Clad INSUROK 1-725 is a laminate 
of outstanding excellence . . its electrical qualities 
remain remarkably stable under repeated temperature 
and humidity cycling. 


For further information, write or phone todoy Chicago number, 


MAnstield 6-890. ay iad 
RICHARDSON PLASTICS 


MOLDED AND LAMINATED 
. better plostics for better products 


a THE RICHARDSON COMPANY 
wy 2797 Lake St., Melrose Park, Ii. 
: ; ee” = Tyler, ‘ ‘ r r 


New ae igen Texos 


OSren: Ts 
Sn hh MN ey een eT 
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~ Waldes Truar ring reduces valve | 
from 1% to 1%, eliminates chrome 


GYRO MIXING FAUCET 


Single-handle kitchen mixing faucet controls hot and cold 
water, as well as volume. Radical design has no seals or 
spindles to replace. One Waldes Truarc retaining ring al- 
lows complete assembly and disassembly from either top 
or bottom of unit. 


Aluminum Truare Ring (external inverted Series 5108) acts as bearing re- 
tainer, insures precise alignment of spout and escutcheon, gives uniform 
shoulder with machining. Truarc ring provides shoulder that would otherwise 
require machining valve body to 1 5/16” against 1 1/16” used. Also elimi- 
nates expensive chrome plating of valve body. 


Gyro Brass Manufacturing Corporation of West- 
bury, L. |., N. Y., uses a single Waldes Truarc re- 
taining ring (Series 5108) both as a positioner 
and retainer on their Gyro Mixing Faucet. Alu- 
minum Truarc ring not only eliminates expensive 
machining, but also does away with a chrome 
plating process that would be necessary if the 
shoulder were made of the solid material of the 
body. 

You, too, can save money with Truarc Rings. 
Wherever you use machined shoulders, bolts, 


snap rings, cotter pins, there’s a Waldes Truarc 
Retaining Ring designed to do a better, more 
economical job. Waldes Truarc Rings are preci- 
sion-engineered...quick and easy to assemble 
and disassemble. 

More than 5,000 stock sizes of the different 
Truarc ring types available. Ninety stocking 
points throughout U. S. A. and Canada. 

Find out what Waldes Truarc Retaining Rings 
can do for you. Send your blueprints to Waldes 
Truarc engineers. 


For precision internal grooving and undercutting ...Waides Truarc Grooving Tool! 


Send for new catalog supplement [igh oor Pee RRR 


Waldes Kohinoor, inc., 47-16 Austel Place, L. 1. ¢. 1,4. ¥. 


Please send the new supplement No. | which 
brings Truarc Catalog RR 9-52 up to date. 


(Please print) 


WALDES 7 


 TRUARG 


Cas RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


AN 


Ge wae eas 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426. 


2,411,761; 2,416,852; 2,420,921; 2,428,341; 


2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081: 


2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787. and other U. S. Patents pending. Equal patent protection established in foreign countries. 


ELECTRONICS — August, 1956 


Want more information? Use post card on last page. 


13) 





for fast engineering, development and production 


separate Sperry division 


Production test consoles 


devoted to 


Out of its many years of pioneering and managing major 
electronics systems, Sperry is keenly aware of the critical role 
that sub-systems and support equipment play in the testing, evalu- 
ation and performance monitoring of modern weapons systems. 


Now-—with emphasis upon faster and more extensive service 
to the customer — Sperry has organized its broad activity in this 
area into a streamlined team of specialists. It is the Microwave 
Electronics Division. 


This team is a large and experienced one, resourceful 
engineers with inventive, systems knowledge supported by skilled 
technicians and craftsmen to convert ideas quickly into pilot 
models or quantities of hardware. Development, environmental 
and materials laboratories plus standards specialists combine their 
tools and talents to assure that items ranging from components to 
consoles will perform with certainty in operational use. 


In addition to its widely-known Microline* test equipment, the 
new division is expanding its contributions to the military and 
industry with advanced weapon support systems, antennas and 
a broad line of precision components. 


Emphasis is being piaced too upon new instrumentation 
and standards for advanced research laboratories, special radar 
systems, target simulators, computers and evaluators for radar, 
electronic, missile and inertial guidance systems. 


A proven key to the division’s ability to solve new develop- 
mental problems rapidly is the efficient combination of engineer- 
ing and development laboratories and shops. Each engineering 
group is supported by a development laboratory staffed with expe- 
rienced technicians. Engineers work closely with machinists and 
assemblers to deliver pilot models on minimum schedules. 


For quantity production, a complete manufacturing unit has 
specialized facilities to supply microwave products ranging from 
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Weapon system support equipment 


microwave electronics 


complex waveguide assemblies to complete racks of electronic 
equipment. 

Military agencies or industrial companies concerned with any 
phase of electronic systems and sub-systems or the testing of such 
equipment can profit from employing these Sperry capabilities 
especially organized to speed up important projects and assure 
their success. 

Write us for information about equipment now available or 


for proposals on new developments. 


*T.M. Reg. U.S. Pat. Off. 


Special antennas and system components 


VISION OF SPERRY RAND CORPORATION 


cPtH RY smmaseare coMPuur 


CLEVELAND + NEW ORLEANS + BROOKLYN «+ LOS ANGELES + SAN FRANCISCO «+ SEATTLE 
IN CANADA: SPERRY GYROSCOPE COMPANY OF CANADA, LIMITED, MONTREAL, QUEBEC 


ELECTRONICS — August, 1956 Want more Information? Use post card on last page. 





New trends and developments 
im designing electrical products... 


How to determine which General Electric Alnico Perma- 
nent Magnet grade offers the optimum set of magnetic 
and physical properties for a particular application 


— Basic function of a permanent 
magnet is to provide a specific 
magnetic flux across a given air gap. 
The basic problem for the designer 
is to select a magnetic material with 
the optimum combination of mag- 
netic and physical properties to ful- 
fill this function. 

Since the permanent magnet has 
considerable influence on the final 
size, cost, and efficiency of the prod- 
uct, it is important to know the 
primary characteristics of each of 
the seven available General Electric 
Alnico grades. 

Each of these grades offers specific 
advantages in available energy, unit 
cost, and physical properties. No one 
grade excels in all of them. 

In terms of energy product, cast 
Alnico 5 has no peer among mag- 
netic alloys. Its 5 million minimum 
gauss-oersteds is 43% higher than 
Alnico 6. 

Its demagnetization curve (Figure 
1) shows that Alnico 5 has the high- 


ENERGY-PRODUCT B,H, * 10° 


INDUCTION -KILOGAUSSES 


| 
800 700 600 500 400 300 200 100 
DEMAGNETIZING FORCE-OERSTEDS 


Fig. 1 — Alnico 5 Energy Product and 


Demagnetization Curves 


est residual induction of all the 
Alnicos, as well as relatively high 
coercive force. This means that a 
smaller cross-sectional area and less 
total volume will be required to 
maintain a given air gap density. 
Thus, where there are space re- 
strictions, as in hearing aids, Alnico 
5 has more available energy per 
unit volume. Where there are weight 
restrictions, as in airborne magne- 
trons, Alnico 5 offers more available 
energy per pound. And where there 
are cost considerations, as in loud 
speakers, Alnico 5 provides maxi- 
mum external energy per dollar. 


134 


At the opposite extreme, Alnico 3 
has one of the lowest energy prod- 
ucts of the Alnicos—1.38 million 
gauss-oersteds (Figure 2). About 
3%% times more Alnico 3 than Alnico 
5 is required to produce a given air 
gap field energy requirement 
However, because of its lower 
cost, Alnico 3 offers important sav- 
ings in applications like toys and 
novelties, where performance and 
weight are not critical factors. 


ENERGY-PRODUCT 8,H, * 10° 


INDUCTION- KILOGAUSSES 


800 700 600 500 400 300 200 100 
DEMAGNETIZING FORCE- OERSTEDS 


Fig. 2—Alnico 3 Energy Product and 


Demagnetization Curves 


Despite its relatively low energy 
product, Alnico 3. still provides 
more external energy, at lower cost, 
than does 37% cobalt steel — the best 
of all the magnet steels. 

G-E Alnico 6 has an energy prod- 
uct of 3.5 million gauss-oersteds, 
ranking second only to Alnico 5. 
But the primary advantage of this 
grade lies in its flatter, more stable 
demagnetization curve (Figure 3, 
see top of next column). 

Alnico 6 has ability to provide 
useful field energy under dynamic 
operating conditions. And in certain 
applications, Alnico 6, despite its 
lower energy product, will produce 
a higher gap flux density than 
Alnico 5. 

For motors, generators and lifting 
applications, where the magnet is 
operating under varying demagnet- 


ENERGY-PRODUCT 8,H, * 10° 


OTA 


INDUCTION- KILOGAUSSES 


+ 


USEFUL RECOIL ENERGY 
800 700 600 500 400 300 200 100 
DEMAGNETIZING FORCE-OERSTEDS 


Fig. 3 — Alnico 6 Energy Product and 


Demagnetization Curves 


Alnico 6 offers 
and high useful 


izing influences, 
greater stability 
recoil energy. 

Generally speaking, permanent 
magnets’ physical properties are 
seldom the primary consideration 
when selecting magnetic materials. 
However, in certain high rotary 
speed applications, such as rotors, 
physical strength is of major impor- 
tance. This necessitates the use of a 
sintered, instead of a cast, Alnico 
grade. These sintered magnets have 
tremendously improved physical 
properties, with but a slight sacrifice 
in magnetic properties. 

Sintered Alnico 2, for example, 
has more than 20 times the tensile 
strength of cast Alnico 2. And, it has 
10 times the transverse rupture 
strength, in addition to more uni- 
form magnetic properties. Approxi- 
mately the same order of structural 
improvements holds true for sintered 
Alnicos 4 and 5. 

Selecting the proper magnetic ma- 
terial is a crucial and complex part 
of the design problem. For the assist- 
ance of a G-E Magnet Engineer in 
this, or any other, stage of your 
permanent magnet design, write: 
Metallurgical Products Department 
of General Electric Company, 11137 
E. 8 Mile Street, Detroit 32, Michigan. 
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SUBJECT: * °* ° 


During the past 12 months, our researcn effort has 
been devoted to five aavanced development programs - 
We selected these problems because We felt that the 
nation's missile and jet-frame programs would soon 
aemand practical answers to them. 


If you are up against the temperatures vibration, 
snock, reliability» size, and weight parriers, these 
new techniques are available to you at NJE—because 
NJE (as we have 5° often said) can create POWER 
SUPPLIES UNLIMITED» 


TRANSISTORIZED POWER SUPPLIES 


Duplicate the regulation precision of yacuum-tube supplies at higher efficiency, 
with tubeless reliability and freedom from shock and vibration effects. Save 
weight and space. High-temperature types available in low power ranges. 


yLTRA-COMPACT SUPPLIES 


Class 4 transformers, silicon diodes, ingenious mechanical configurations, new 
insulating and constructional materials lead to significant size and weight reduc- 
tions at rel efficiencies. 


_ HIGH SPEED mAG-AMP SUPPLIES 
All the stability and reliability of high-power magnetic-amplifier-reguioted 
equipment without the crippling time-lag normally encountered. 


MIL-SPEC TECHNIQUES 

Hermetically sealed supplies, splash-proof equipment, fully JAN-ized versions of 
commercial supplies. Complete environmental test facilities available for 
inplant inspection. 


HIGH ALTITUDE, HIGH VOLTAGE SUPPLIES 


New techniques permit corona-free, regulated high voltage ot 50,000 feet. 
Wide-range voltage adjustment, stabilities adequate for nuclear and photometric 
work, as well as CRT supply- 


u have 4 aifficult power supply problem 
s into one of the above categories, 
talk it over with NJE...the one power supply 
source with competence and experience in 

every modern power supply techniques 


Don't try to solve jet-age problems with Ny 
propeller-a6° equipment. ena Gof 4 
& 


Director ofr esearch 


a 
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TYPE TNT 
SUBMINIATURE 
CAPACITORS 


Mallory Mercury Batteries and Type TNT Subminiature 
Capacitors save space, provide superior performance in tran- 
sistor circuits and other low-voltage miniature equipment. 


. a a 
pT De CL Windia tbe, vee SEER é eid a 


Dependability in Miniature Size 


—to Work with Transistors 


To power transistor circuits, Mallory Mercury Subminiature Mallory Capacitors offer ratings as 
Batteries are now manufactured by a unique high as 80 mfd. at 3 volts with newly developed 
“snap together” constructiont that makes type TNT tantalum capacitor. Only .145’” in 
higher voltage ratings available at hourly oper- 
ating costs even lower than conventional bat- 
teries. The new design comes in standard 15, 
2214 and 45 voltages . . . can be produced in 
other ratings on order. A unique power source 
pioneered by Mallory, mercury batteries offer 
high energy content in small volume .. . far 
longer life in service and in storage. Service 8 mfd., 50 volts. 

life up to three times that of usual dry batteries 

can be expected in transistor radios. Their con- We'll be glad to consult on your specific circuit 
stant discharge characteristic is ideally suited requirements, and to send full technical data. 
for transistor operation. Just write or call Mallory today. 


diameter by *” long, it is especially useful in 
transistorized circuits. In this tiny case are 
offered a range of ratings never before possible 
in such small size. Five different values are 
available: 80 mfd., 3 volts; 50 mfd., 6 volts; 
25 mfd., 15 volts; 15 mfd., 30 volts; and 


Patent applied for 


Parts distributors in all major cities stock Mallory 
standard components for your convenience. 


Serving Industry with These Products: 


Electromechanical—Resistors © Switches © Tuning Devices © Vibrators 
Electrochemical—Capacitors ¢ Rectifiers © Mercury Batteries 


Metallurgical — Contacts ¢ Special Metals and Ceramics © Welding Mcterials 
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> BUSINESS ...In common with 
most other major industries, elec- 
tronics will do well this year when 
considered overall, some 
soft spots. The economy of the 
country is growing at a partic- 
ularly rapid rate and people have 
money with which to buy. The 
soft spots are largely in household 
goods, perhaps because deals and 
discounts moved some of this year’s 
merchandise late last year. 

Even in household goods the pic- 
ture is not all blue. Portable tv 
sets have made a hit. And color 
could bring in important dollars by 
Christmas. 


» MONEY. 
facturers in the middle 
learned that planned 
are being held back a little by the 
difficulty of money 
Federal Reserve has been keeping 
a tight rein on credit, to guard 
against runaway inflation. 
Rumour has it that there will be 
some slight easing of restrictions 


despite 


. Talking with manu- 
west, we 
expansions 


borrowing 


soon. 


> PAY... Heard several speeches 
dealing with the shortage of engi- 
neering manpower, and one thing 
stood out in all of them; 
starting salaries have shifted men 
from place to place but have accom- 
plished very little in the way of 
inducing young men still in high 
school or just starting college to 
go into engineering. 

Some of these smart youngsters, 


Good 
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CROSS 
TALK. 


it seems, have checked the 
vital statistics and note that while 


engineers are today getting good 


up on 


starting salaries older men who got 
into the game before the shortage 
not necessarily 
stepped up proportionately. 


developed have 


>» TECHNICIANS ... Ran into a 
large company that had just com- 
pleted a survey of technical skills 
throughout its several plants. In- 
cluded all kinds of workers. 

News here is that the 
uncovered enough people with un- 
known talent, acquired by various 
means, to materially help the en- 
gineering department at a time of 
shortage. 


survey 


LOOKING AHEAD ... 


W. W. MacDONALD, Editor 
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> PARTS ... With nuclear power 
already a_ reality, new 
families of component parts will 
have to be developed to withstand 
radiation. 


whole 


Gamma radiation causes ioniza- 
tion leakage, modifies photoelectric 
properties of some materials. In- 
sulation breakdown in a radiation 
field can cause serious leakage even 
at low voltage. Resistors, for the 
most part, bear up reasonably well, 
but capacitors often exhibit sharp 
increase in dissipation factor and 
some electrolytics are unusable. 

This uncharted wilderness has 
few signposts but already industry 
explorers are trudging toward the 
goal. 


Suspicion some transistors having theoretically infinite life 
in service may have finite shelf life just beginning to form in 


technical circles 


Design refinements under way in east indicate 


st-deflection 


color-television picture tube may soon be available to manufac- 
turers at substantially reduced price 


Interest in all methods of reducing spurious radiation again 
on increase as result of accidental triggering of guided missiles 


by internal and external noise 


Telephone bells will slowly but surely give way to telephone 
“beepers”; bells require too much power from transistorized 


switching systems 





By KURT SCHLESINGER 


TV Research Department 
Motorola, ine 
Chioago, Illinots 


FIG. 1 


CONOMICALLY, an intercarrier 

tv receiver sound section is 
not simple, since it has to be de- 
signed for effective suppression of 
an undesired signal component of 
pulsed amplitude modulation, Con- 
ventional sound sections in mono- 
chrome using the ratio 
detector, are approaching a tube 
count of five, since more than one 
sound i-f stage is often deemed 
necessary for efficient limiting. In 
color sets, there is the added dif- 
ficulty of an attenuated signal level, 


sets, 


100 K 
0.01 


1001 


K*x1,000 


FIG. 2—-Practical synchrotector circuit uses either 12AT7 or 12AU7. 


Basic circuit of synchrotector (A) and various signal waveforms (B, C, D and E) 


SAMPLING DETECTOR 


since sound i-f has to be branched 
off at an earlier video i-f point.’ 
Several attempts at simplifica- 
tion have been made in the past. 
*** Recently, techniques studied 
during the development of triode 
have 
applied to tv sound. The result is 
a simple tv-sound detector, using 
a conventional double triode. In 
to the above references, 
this circuit employs a real, rather 
than a _ virtual cathode. 
charge coupling is replaced by in- 


decoders for color tv’ been 


contrast 


Space- 


AUDIO 
OUTPUT 


Upper values shown 


for Rx, Cx and Cy are for 12AT?7 and lower values are for 12AU7 
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terelectrode capacitance and multi- 
Since the 
system employs synchronous oscil- 
lation and detection, it is referred 
to as synchrotector. 


grid tubes by triodes. 


F-M Detection by Sampling 


Figure 1A _ shows intercarrier 
signals coming from a preamplifier 
with low output impedance and 
some limiter action, such as a 
locked oscillator or simply an over- 
driven cathode follower. Figure 1B 
shows this f-m signal with some 
residual amplitude modulation. 
Tuned step-up transformer T gen- 
erates sampling voltage F (Fig. 1C) 
with a voltage gain of at least 3 
to 1. 

To sample cathode current at 
zero passages of the signal, the 
phase between FE and S is not 
quadrature, but is somewhat less 
than 90 degrees. The diode clamps 
the peaks of F at ground potential. 
This prevents grid current during 
sampling, since the cathode bias at 
zero signal is held positive by 
R,Cz. 

As center frequency f, deviates 
by Af, the sampling phase shifts 
off zero by the amount 


Ad = (r/2)(Q)(AS/f.) 


For tv sound (4 f 25 ke, f. 
4,500 ke) and a circuit Q of 30, 
this phase deviation is +15 de- 
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JMMARY 


Double-triode circuit uses tube and circuit capacitances as 


coupling elements for synchronous oscillation and detection of 4.5-me f-m 


television sound carrier. Technique of sampling near zero passage of carrier 


yields maximum f-m detection while residual amplitude modulation is 


ignored. Detector locks on signals of 6 mv or more and produces audio output 


of 25 v with a-m rejection of 40 to 50 db 


for Intercarrier TV Soun 


‘ 


nase eee ee 


Miiriitiiiiiiiy 


DIP ee 


FIG, 3—Test signals of 4.5-mc {-m carrier 
with 70-percent sine-wave amplitude 
modulation (A) and same carrier with 60- 
cps pulsed amplitude modulation (B) 


FIG. 4—Detected output at 75 ke (left) and 
25 ke (right) deviation. Wave forms at top 
have a-m crossover on center while those 
at bottom have cossover off center 


The 


pulse varies as shown in Fig. 1D. 


grees. resultant plate-current 
Figure 1E shows the plate current 
function of 
These are integrated by the plate 


samples as a time 
bypass capacitor and their average 
is the audio output at X. 

From Fig. 1 it can be seen that 
the sampling approach seems to 
offer the 
linearity of response and a-m re- 
These 


tained in 


inherent advantages of 


jection. features are ob 
conventional f-m dis 


criminators only at the expense of 
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two diodes in a balanced circuit. 
By contrast, in a sampling type of 
f-m detector, it should not be neces- 
sary to use more than a single 
signal rectifier 

Linearity of response holds only 
for sampling during the linear rise 
of the Amplitude-modula- 


tion rejection is strictly 


signal. 
true only 


for a sampling signal EF of con- 


stant amplitude. However, since 


the a-m response of synchronous 


detection changes sign on 


side of zero passage, residual a-m 


either 


may be cancelled in the output by 
slight off-centering of the sarapling 
phase. Moreover, grid-voltage reg- 
ulation is assisted by the high im- 
pedance of the tuned transformer- 
secondary. 
that there circuits 
whose performance is in line with 
this idealization. 


Experience has shown 


are practical 


Practical Circuit 


Figure 2 shows the 


form of the 


practical 
The 
circuit comprises a driver, locked 


Byrn hrotector 
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FIG. 5—Phasing for noncoincidence (A) and coincidence of peak output and quieting (B) 


oscillator and sampler. 

The driver is a conventional r-f 
pentode with low screen bias. This 
stage provides overload protection 
and gain, but cannot be counted 
on as a limiter, especially at the 
low signal levels concerned. 

The double triode represents the 
synchrotector circuit proper. Tube 
V.. is an oscillator with inductive 
feedback between plate and grid. 
The oscillator tank circuit forms the 
secondary of a bifilar transformer, 
whose primary connects to the 
driver plate at a step-up ratio of 
2 to 1, The tuning slug passes 
through the triode plate coil, thus 
insuring good feedback while 
tuning. 

The locked oscillator acts as an 
overdriven cathode follower. It is 
coupled to sampling triode Vy,» 
through a common cathode 
nection. For f-m receiver applica- 
tions, a passive cathode follower 
may be substituted for V.,. Driv- 
ing impedance RyC, im- 
portant influence on quieting. In 
all other respects, the function of 


con- 


has an 


Table I—Computed data for circuit 
constants of Fig. 2 


J/band- 
width 
| (percent) 


16 


S/he 


(percent) 


x | ? 
(uuf) | (degrees) 


the sampling triode follows the 
general outline given before, except 
that a separate clamping diode was 
found unnecessary. 


Performance Test 


To study the performance of the 
synchrotector, the signals shown 
in Fig. 3 were used. Both had a 
carrier frequency of 4,500 ke, de- 
viated at a 60-cycle rate by either 
25 ke or +75 ke, as desired. The 
f-m carrier in Fig. 3A was ampli- 
tude modulated by a sine wave of 
several kilocycles. 

In Fig. 3B, the amplitude modu- 
lation consisted of a pulse at a 
repetition rate of 60 This 
signal useful for listening 
tests since it closely simulates the 
reception of a standard tv signal. 

Figure 4A shows the synchro- 
tector output from the signal of 
Fig. 3A using +75 ke deviation. 
At this excessive deviation, the 
output has the shape of a half- 
wave as expected. Figure 4B shows 
the output with 25-ke deviation, At 
this reduced deviation, the output 
is linear. 

The a-m rejection in Fig. 4A 
and 4B is balanced (optimized at 
center frequency). By contrast, 
the a-m crossover lies at the top 
end, or at the bottom end of the 
frequency scale in Fig. 4C and 4D. 
These conditions result from chang- 
ing Cy, from the value given in 


cps. 
was 


Fig. 2. Optimum linearity and out- 
put voltage are adjusted by tuning 
the inductance, L,, of the sampling 
circuit. 

The circuit of Fig. 2 has a lock- 
in threshold of 12 mv with a 
12AU7 and 6 mv with a 12AT7. 
Since the output is 25-v peak-to- 
peak in both cases, the maximum 
gains 2,000 and 
4,000. This high sensitivity permits 
from the 
thus by 


conversion are 


stable operation second 
detector output, 
the video stages. 


passing 


Phasing Problems 


It was found that there is no 
inherent coincidence in a triode- 
sampler between maximum signal 
output and minimum a-m 
Optimum output happened with the 
grid tank tuned head-on, while 
optimum quieting occurred when 
tuning Le, to a slightly higher 
frequency than the carrier. 

Inspection of Fig. 1B shows that 
optimum quieting demands sam- 
pling during zero passage of 
cathode voltage ex. Since the plate 
current is determined by the volt- 
age between cathode and grid, this 
calls for voltage difference e,—e, 


noise. 


FIG. 6—Output and waveforms for three 
values of center frequency. Phase angle 
is 10 deg at upper bend (A) of sampling 
characteristic and 45 and 80 deg at 
linear part (B) and lower bend (C) 
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PEAK-TO-PEAK 


FIG. 7—Synchrotector 
sponse charactertistics 


im and am re- 


in quadrature with e, for 
best a-m rejection. 

Figure 5A voltage @g, 
across a tuned grid, coupled to the 
cathode voltage, ex, through an 
ideal capacitance C,. For this net- 
work, the change of grid voltage 
with tuning is described by a circle 
diagram diameter OA is 
normal to the cathode voltage axis 
OB. Vector OA represents tuning 
for peak grid voltage and offers 
optimum linearity of phase detec- 
tion. However, this condition does 
not coincide with quieting since 
the sampling voltage, vector BA 
not in quadrature 
Detuning of the grid 
to a higher frequency re- 
sults in a-m rejection at point D 
(BD OB). However, this hap- 
pens at the expense of linearity 
since the phase modulation around 
OD is no longer strictly symmet- 
rical. This is even more true for 
the second working point 2, which 
far from to be 


to be 


shows 


whose 


€oa—ex is 
with Cx. 
circuit 


is too resonance 
usable. 

Vector triangle OBA stands for 
optimum f-m detection and triangle 
OBD for best quieting. The second 
condition differs from the first 
only by a slight detuning of the 
sampling circuit. As a first-order 
correction, this detuning 
minimized by circuit design. 

The difference Af for both tun- 
ing conditions may be formulated 
in terms of circuit components; in 


can be 
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terms of carrier frequency 


Af/f = —tLhe/(CxRe) (2) 
and in terms of tank circuit band- 
width 


Asif =~1/Galghe) (3) 
Equation 2 shows how to minimize 
the percentage detuning by making 
tank circuit inductance L, small, 
damping resistance R, large and 
by padding, if feasible, the grid to 
cathode capacitance C,, with ex- 
ternal capacitance. 

For the phase angle 
grid and cathode voltage, 


tan¢ = Rew x (4) 


Using the circuit constants from 
Fig. 2, the data in Table I are 
computed. 


between 


To obtain optimum quieting, the 
grid circuit has to be detuned to 
an extent which is small, but not 
negligible in terms of its own 
bandwidth. It is therefore desirable 
to have additional means for 
centering the a-m rejection after 
tuning the grid for maximum 
signal. 


Centering A-M Rejection 


Figure 5B shows the most de- 
sirable mode of operation. The grid 
tuning function should be made to 
follow a circle diagram with in- 
clined diameter OA; phase angle 
AOB, between grid and 
cathode, being less than 90 degrees. 
If this relationship grid 
peaking and minimum distortion 
becomes coincident with best 
quieting, since for peak tuning of 
OA, the voltage difference AB is 
in quadrature with OB. This mode 
can be realized by a resistive com- 
ponent R, in shunt with coupling 
capacitor Cy. The expected cross- 
over control from this move has 
been fully confirmed by experience. 

In practice, it has been found 
more convenient to replace R, by 
a scaled down value R, in the 
cathode return and to adjust its 
effective value by a small cathode 
bypass capacitor, Ce, as shown in 
Fig. 2. It is then found that for 
best quieting the cutoff frequency 
1/(2 w RyC,g) of the cathode net- 
work comes close to one half of the 
frequency of the _ intercarrier 
signal. 

Figure 6 shows Lissajous figures 
for grid and cathode voltage ¢é, 


resonant 


exists, 


64 06 O81 2 
FREQUENCY IN KILOCYCLE 


FIG. 8—Synchrotector audio output with 
constant deviation (A) and 75-usec pre- 
emphasis (B) 


and e, along with the 
waveforms obtained for three 
separate values of center fre- 
quency. The phase angle is about 
60 degrees in the linear part of the 
sampling ap- 
proaches 0 and 90 degrees at the 
upper and lower bend, 

Figure 7 shows the f-m and a-m 
response of the synchrotector as 
a function of carrier frequency. As 
anticipated from Fig. 1, the re- 
sponse to either type of modula- 
tion has the general shape of a 
cosine or sine function respectively, 
of the sampling phase. In the main 
lobe, there is satisfactory coinci- 
dence f-m detection 
and a-m rejection. Quieting factors 
of 40 to 50 db were readily obtained 
in sustained field tests. 

Frequency response of the syn- 
chrotector is shown in Fig. 8, both 
for constant deviation (A) and also 
on a standard tv sound signal, us- 
ing a preemphasis network of 75 
the transmitter 


output 


characteristic and 


between best 


microseconds in 
(B).* 

In the early phases of this work, 
and cooperation 
given by Uziah Galil. The 
author is further indebted to G. 
Costello and A, F. Hogg for con- 
struction of equipment and testing 
of monochrome and color receivers 
using the synchrotector. 


much assistance 


was 
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UMMARY Simple R-C degeneration in emitter circuit achieves high- 
frequency compensation in transistor video amplifier for airborne radar 
system. Unequal degeneration in cascaded stages offers slight improvement 
in pulse rise time. Thermistor network can offset loss of gain with increasing 


temperature. Silicon transistors are employed 





By RICHARD LESLI 


Sperry Gyroscope Company 
Division of Sperry Rand Corp 


Great Neck, New York 


TRANSISTOR AMPLIFIER 


ESIGNED TO REPLACE its elec- ment, where large variations in gain with cascaded stages. Al- 
D tron-tube counterpart in air- temperature are present, the de- though the bandwidth of a 
borne radar systems, the transistor signer must take into account tran- grounded-emitter 904A silicon tran- 
video amplifier incorporates many sistor parameter variations with  sistor is only 300 kc, pulse rise 
of the space, weight and power temperature and minimize their times on the order of a few tenths 













economies inherent in transistor- effect. of a microsecond must be passed, 
ized equipment. In design of tran- Grounded-emitter amplifiers are requiring high-frequency compen- 
sistor circuits for such environ- used to obtain economical power’ sation. After considerable experi- 
















mentation with shunt and series 
peaking it was decided that R-C 
degeneration in the emitter circuit 
offered the best solution. 

A shunt-peaked transistor ampli- 





oe fier was built having a gain-band- 
—{— - A? ‘ width product of 4 « 10* mc. Upon 
0022 DISSIPA ‘ ; removal of the peaking coils and 
DYNAMIC RANGE 6 y readjustment of the emitter net- 
GAIN 16 [ 7 work, the gain-bandwidth product 
had dropped only to 3 x 10‘ me. 
Aside from the advantages of in- 
ternal negative feedback, R-C de- 
generation avoids the difficult ad- 
justments required in series and 
K 1,000 shunt peaking for optimum re- 
sponse. 
Careful attention should be given 
to the choice of bias point. It is 


904A 





FIG. 1--Grounded-emitier video amplifier stage with values and performance data for , 
both positive and negative-pulse input most desirable from standby con- 





FIG, 2—Bandwidth and response to 2-usec pulse for single stage. For Cr: 0 and Re, O(A): gain = 37 db, bandwidth 250 ke 
and rise time 1.3 usec, For Cr, 0 and R, 330 ohms (B): gain 16 db, bandwidth 500 ke and rise time 0.8 usec. For 
Cc, 470 wat and Rr, 330 ohms (C): gain 16 db. bandwidth 5 mc and rise time 0.07 usec 
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Printed-circuit transistor video amplifier. An earlier design, this amplifier 


ee ee] 


uses shunt peaking coils 


for RADAR VIDEO 


siderations to operate each tran- 
sistor at a high collector voltage and 
low collector current. A stage ad- 
amplify 
pulses can be so biased, thus favor- 
ably affecting bandwidth, stability, 
dynamic 


is increased because 0 


justed to positive going 


dissipation and 
Bandwidth 


the decrease in collector capacitance 


range. 
‘ 


\ ther 


adjustment must be made 
when cascading such stages because 
two maximally flat stages when cas- 
caded do not make a maximally flat 
pair and also because of the loading 
effect of the second transistor stage 


on the first. 


Temperature Stabilization 


perature limit is approached. Tak- 
ing the transistor h-parameters as 
an example, at 100 C hy increases 
50 percent, h, increases 25 percent 
and h, or alpha decreases 20 per- 
cent over the room temperature 
values 

One of the primary goals in bias 


stabilization is to maintain constant 


throughout the 
Although sim- 
from 


fre- Although silicon transistors will emitter current 


quency with large collector-to-base 


and increase in alpha cutoff 


operate without failure up to 150 C, temperature range. 


the parameters can change as much results con- 


pler operation 


voltages. 


A negative-going pulse amplifier, as 50 percent as the upper tem- stant base-current bias because of 


on the other hand, can not be biased 


too high on the load line without 


adversely affecting bias stabiliza- Table I—Variation of Amplifier Characteristics With Temperature 


tion and rise time. An experimental 


compromise must be reached be- 


Equal emitter degeneration — Fig. 4. 

25 C 

61 db 

63.1 db 
0.25 psec 
2 mc 


tween collector power dissipation, 65C 

60.9 db 
61.9 db 
O.31 psec 


1.5 om 


lwo Cc 

60.7 db 

60.8 db 
0.35 psec 


Temperature 

the Plateau pulse gain 
Overshoot pulse gain 
Rise time 
Bandwidth 


rise time and stabilization on 
one hand, and dynamic range on the 
other. 

A single stage with R-C degen- 
eration in 


Fig. 6 

25 C 

61.9 db 

64 db 
0.22 psec 
2.05 me 


Unequal emitter degeneration 

the emitter circuit can 65 C 

60.7 db 

63 db 
0.33 psec 
1.5 mm 


100 © 

60.5 db 

62 db 
0.34 psec 
L mm 


Temperature 
Plateau pulse gain 
Overshoot pulse gain 
Rise time 
Bandwidth 


be adjusted to maximally flat gain 
response by fixing the emitter R-C 
time constant slightly greater than 


the collector time constant. A fur- 


FIG. 3—Bandwidth and response to 2-usec pulse for single stage. For C, 
5 mc and rise time 0.07 usec when unloaded (A); bandwidth 
sf and R 330 ohms: gain 16 db, bandwidth 4 mc and rise time 


470 uel and R, 330 ohms: gain 16 db, bandwidth 
1 mc and rise time 0.2 usec when loaded (B). For C, 620 
0.15 usec when loaded (C) 
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FIG, 4—-Five-stage amplifier with equal amounts of degeneration in each emitter circuit 


better linearity and higher input 
impedance, base-current bias per- 
mits greater temperature insta- 
bility. 

A principal cause of instability 
with constant base-current bias is 
the magnification by a factor of 
1/(1 — a), in the collector circuit, 
of the increase in collector cutoff 
current with temperature.’ In sili- 
con transistors, /,, changes rapidly 
with temperature but usually re- 
mains less than 5 microamperes up 
to 100 C, 

Another phenomenon, even more 
pronounced in silicon than in ger- 
manium, is a change in input con- 
ductance which occurs over the en- 
tire usable temperature range.’ This 
also results in a shift of the oper- 
ating point and can be minimized 
by constant emitter-current bias. 


Design Considerations 


The circuit diagram of a stage 
with emitter degeneration is shown 
in Fig. 1. Resistor Ry, is partially 
bypassed by Cy, decreasing the de- 
generation at high frequencies. 

The collector circuit capacitance 
was estimated to be 50 pyf. The 
load resistor was selected to be 
2,200 ohms, a value experimentally 
found to allow a satisfactory com- 
promise between gain and band- 
width. Hence the emitter time con- 
stant should be slightly greater 
than 0.1 microsecond for maximally 
flat gain response. 

The value of R,,, 3830 ohms, was 
chosen as that necessary to reduce 
the low-frequency gain to approxi- 
mately 15 db, Capacitance C,,, cal- 
culated from the values of R,, and 
collector time constant, was 330 
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puf, Using a swept frequency oscil- 
loscope display, the optimum value 
of Cy», was found to be 470 pyf, ex- 
tending the bandwidth to about 
5 me with some high-frequency 
peaking. 

Peaking was necessary to prevent 
excessive deterioration of rise time 
at high temperatures where alpha- 
cutoff frequency decreases. Meas- 
urements indicate that this param- 
eter is down 20 percent at 100 C. 
Figure 2 illustrates the effect of 
the emitter network. 


Emitter Resistance 


Temperature stabilization is ac- 
complished by inserting in the 
emitter circuit a relatively large re- 


FIG. 5—Response of five-stage amplifier 
to 2-usec pulse. Top: at 25 C, gain — 62 
db, bandwidth = 2 me and rise time == 
0.25 usec; middle: at 65 C, gain = 62 db. 
bandwidth 1.5 me and rise time 
0.31 usec; bottom: at 100 C, gain = 61 
db, bandwidth = 1 mc and rise time = 
0.35 usec 


sistor, R,,, thereby effecting a con- 
stant emitter-current bias. The 
values of R,,, R,, and R,, shown in 
Fig. 1 are based upon a compromise 
between the following four con- 
siderations: 

Given the emitter bias current, 
2 ma, and the power which may be 
expended in stabilization, 26 mw, 
the emitter to ground voltage and 
Re, become known, The base resist- 
ors should be proportioned to give 
this d-c emitter voltage. 

The ratio R,./R,, should be as large 
as possible consistent with gain re- 
quirements, thereby increasing sta- 
bility and lowering the collector 
current. 

Resistor R,, must be made large 
enough to prevent loading the pre- 
vious stage. 

If dynamic range is important, 
the operating point should be chosen 
in accordance with the polarity of 
the pulse. 

The optimum values of R,,, Re 
and R,, were determined experi- 
mentally for each polarity pulse, 
and the results are tabulated in 
Fig. 1. 


Supply Voltage 


The higher the supply voltage 
consistent with allowable dissipa- 
tion, the better the operating char- 
acteristics of the amplifier. A high 
collector-supply voltage allows a 
high value of R,,./R,, for a given 
operating point. 

Alpha cutoff-frequency is in- 
creased and collector capacitance 
decreased with a higher supply volt- 
age. A greater dynamic voltage 
swing is possible, an important con- 
sideration in output stages. Typical 
performance results obtained with 
a single-stage negative and posi- 
tive-pulse amplifier are given in 
Fig. 1. 

When two stages are cascaded, 
both the gain and bandwidth of the 
first stage are lowered because of 
the complex input impedance of the 
second stage. The first two oscillo- 
grams of Fig. 3 compare the fre- 
quency response of an unloaded 
stage to that of a loaded stage. The 
third oscillogram shows how the 
frequency response of the loaded 
stage is partially improved by in- 
creasing the emitter feedback ca- 
pacitor from 470 yyf to 620 ppf. 
Figure 3 also illustrates the pulse 
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response of one stage under these 
three conditions. 

In a linear amplifier comprising 
several stages, all transistors with 
the exception of the last two can 
be biased at a high collector voltage 
and low collector current because 
of the low level of the signals. The 
last two stages, which may have to 
accommodate large voltage swings 
and yet maintain linearity, should 
be biased in accordance with the 
pulse polarity. 

In a typical five-stage amplifier 
with the low-level transistors biased 
identically as Fig. 4, 
an adequately common- 
emitter-bias stabilizing resistor can 


shown in 
bypassed 


be used for several stages. 

Although this scheme has been 
used with four stages, it is expedi- 
ent to limit the number to three 
because of the large bypass capaci- 
tor needed to prevent oscillation. 
The emitter feedback capacitors 
have been reduced to 430 pyf to pro- 
vide maximal flatness for the five- 
stage amplifier. 


Temperature Tests 


Figure 5 shows the results of 


temperature tests on the five-stage 
amplifier. The average alpha-cutoff 
frequency of the 904A silicon tran- 
sistors is 9.9 me and the average 
alpha is 0.962. At 100 C, the gain 
drops slightly over 1 db from the 
room-temperature value of 62 db, 
while the rise time deteriorates. At 
low temperatures the 
creases slightly, while rise time and 
bandwidth improve. 

With shunt peaking, a_ better 
overall amplifier response curve re- 
sults if the compensation is stag- 
gered. Figure 6 shows this 
applied to R-C degeneration in a 
video amplifier. The high-frequency 
responses of stages 1, 2, 4 and 5 


gain de- 


idea 


have been emphasized by increasing 
their emitter degeneration resistors 
to 430 ohms. The low-frequency re- 
sponse of stage 3 has been empha- 
sized by decreasing its emitter re- 


sistor to 150 ohms. This circuit 
shows a slight improvement in rise 
time at 25 C over the unstaggered 
amplifier of Fig. 4. Comparative 
data shown in Table I indicates 
nearly identical performance at 
elevated temperatures. 

The power-supply drain of the 
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ALL TRANSISTORS 


/ 
INPUT TO 
FLIP FLOP 


INPUT T 
FLIP FI 


FIG. 7—Method for determining component values for thermistor network (A) and resulting 
thermistor network is emitter circuit to compensate for loss of gain with increasing tem- 


perature (B) 


amplifier shown in Fig. 4 is 315 mw 
at 35 v. The base-bias networks and 
the bias-stabilization networks dis- 
sipate half the power. A 
similar electron-tube amplifier re- 


about 


quires 4.5 w at 150 v, exclusive of 
heater power. 

The  six-stage printed-circuit 
video amplifier shown in the photo- 
graph was also temperature tested. 
This design employs shunt peaking 
After 20 hr of temperature 
cycling from 25 to 100 C, the room- 
temperature gain and rise time had 
not changed. Moreover gain and 
rise time at 100 C were nearly iden- 
tical at the beginning and end of 
the test. 

Tests performed at alternate tem- 
peratures of —55 and +100 C for 
24 hr in which the B+ voltage was 
cycled on and off ten times an hour 
showed no observable deterioration 
in amplifier performance. 

In an application, the output 
pulse is used to trigger a transistor 


coils. 


bistable flip flop. A method to com- 
pensate for both the loss in gain of 
the amplifier and loss in sensitivity 
of the flip-flop with increasing tem- 
peratures is shown in Fig. 7. A 
thermistor network, synthesized 
from empirical data, controls the 
bias applied to the diode gate and 
keeps constant the trigger thresh- 
old referred to the input 

A scheme to compensate for loss 
in rise time with increasing tem- 
perature might be to apply positive 
feedback from emitter to emitter of 
consecutive stages through series 
thermistor-capacitor networks. 

The author thanks Lawrence 
Greenspan for assistance in pre- 
paring this article. 
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UMMARY 


One-me bridge gives rapid indication of capacitance. Lab- 


oratory signal generator feeds bridge and electromechanical sweep unit. 


Bridge output feeds vertical crt plates while sweep unit drives horizontal 


plates. Modulation-pattern position gives capacitance and dissipation factor. 


Useful in production-line testing by unskilled operators, system measures 


capacitance variations of 0.5 percent at rates up to 3,500 capacitors an hour 


By JOSEPH BOER 


Consulting Engineer 
Glendale, N 


Bridge Tests Capacitors 


ee AND MILITARY 
equipment specifications re- 
quire capacitance and dissipation- 
factor measurements of capacitors 
below 0.001 yf at a frequency of 
1 me, 

Available test bridges for labora- 
tory measurements require alter- 
nate manual adjustments to balance 
both the reactive and _ resistive 
components inherent at this fre- 
Measurements of large 
quantities of capacitors on such a 
bridge is time consuming and re- 
quires skill, 

The method to be described uses 


quency. 


a unity-ratio-arm bridge. As seen 
in Fig. 1A, the bridge input volt 
age is from a shielded 
r-f generator, set to the required 


obtained 


frequency, The bridge output passes 
through a shielded frequency-selec- 
tive amplifier and converter (com- 
munications receiver) producing an 
a-f voltage on the vertical plates of 


a crt. The electromechanical sweep 
unit seen in a photograph supplies 
the capacitance variation in syn- 
chronism with the linear horizontal] 
sweep voltage applied to the ert 
horizontal deflection plates through 
the oscilloscope amplifier. 


Bridge Circuit 


The bridge consists of two equal 
precision resistors, 100 ohms each, 
with small and equal residual re- 
active components, and a precision 
variable air capacitor, C,, 500 pyuf 
(maximum capacitance) in parallel 
with a small variable air capacitor 
AC, (35 puf maximum capacitance). 
The capacitor to be tested is con- 
the fourth arm. The 
voltage is introduced 
through a carefully balanced and 
shielded r-f transformer. There is 
no provision to out the 
the un 
known capacitor C,, thus only an 


nected in 
generator 


balance 


resistive component of 


imperfect balance may be obtained 
by adjusting C,,. 

The construction and_= small 
physical of the ratio arms 
shown in a photograph inherently 
small 


size 


assures residual values of 


parameters C,, C, L,, L, and C, 
Fig. 1B. Capacitors C, 
and C, are of the order of 0.3 ppf, 
while L, and L, are about 0.04 »H. 
Careful symmetrical arrangement 
of R, and R, makes the residuals 
equal from each side to the center. 


shown in 


Owing to the small value of R, and 
R,, the shunting effect of C 
neglected at 1 me 


and 
C, can be and 
only L 
These must be equal for balance. 
The ratio arms are balanced by 
two nearly 
equal as possible. The small dif- 


and L, need be considered. 


selecting resistors as 


ference in d-c resistance is elimi- 
nated by adding a small length of 
manganin wire in series with the 
lower value, 


resistor having the 


(B) Electromechanical sweep unit (left) has potentiometer at left, variable capacitor in center and a-c motor at right. Ratio arms of bridge 
(center) are balanced either side to center, while bridge transformer (righi; is made from copper tube with lengthwise slots 
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(C) Display on crt shows capacitance 1.0 uuf low. (left) ideal (Center) and 1.5 vuf high (right). Dissipation factor within limits in all cases. 


For smal capacitance tolerances the 


imit Lines enclose a rectangle as shown. 


For wider variations a trapazoidal pattern results 


On Production Line 


FIG. 1 
bridge circuit showing residual parame 
ters (B) 


Block diagram of system (A) and 


two halves are equal a 


until the 


checked on a sensitive d-c bridge. 
The small increase in series induc 
tance introduced by the small man 
ganin loop is counteracted by a sim 
ilar copper wire loop in the othe: 
arm as seen in a photograph. Open 
ing or closing the loop will alter the 
inductance slightly 
balance is obtained. Differences in 
C, and C, may be eliminated by the 
small copper flag at one end of the 
ratio arms. Final balancing is done 


at two widely separated fre 


quencies in the bridge proper until 
reversal of the ratio arms does not 
fect the balance 
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until complete 


The 


former construction 


balanced, shielded ‘an 

makes C,, ¢ 

and C, small and symmetrical with 
respect to bridge corners A and 
B. A copper tube with lengthwise 
shield be 
The 


outside of the 


slots acts as a Faraday 
tween primary and secondary 
primary is wound 
shield, while the 
wound on a polystyrene tube about 
half the diameter of the 
shield and is placed in its center 


secondary is 
copper 


Equalization of C, with C, is done 


by sliding the polystyrene tube 
with the secondary coil in an axial 
until transposing of the 
leads 


; 


balance unaffected 


direction 
econdary leaves the bridge 


Linear sweep for the crt is pro 


duced by a rotating linear potenti 


ometer mechanically coupled to a 


linear variable air capacitor driven 


a constant-speed a 


Bridge Operation 


f 


bridge for large 


‘+ up the 
of production testing a 
x with the required chara 
and allowable limit 
elected by careful laborato1 
irements and connected to the 


known terminals of the bridge 


The motor-driven capa 
» mid-position cor 


zero horizontal sweep voltage and 
the capacitance difference A C, dial 


The 


tuned to the 


set to zero yenerator and 


receiver are selected 


The 


beat-frequency oscillator are then 


frequency gain control and 
adjusted to give a vertical trace on 
the ert 


Careful 


screen along the Y-axis. 

adjustment of the ca- 
pacitance dial C, will produce a 
distinct minimum balance position, 
Adjustment of the amplifier gain 
controls for a convenient amplitude 
will produce the point correspond- 
ing to the nominal value of the dis- 
Test 


with known dissipation factors are 


ipation factor capacitors 


connected across the unknown 
and the 
ordingly, marking toler 


terminals screen is cali 
brated a 
ance limits by any suitable mean 

The Capacitance Difference dial 
to +1, 2, +3 


on. Minimum 


‘ 


irned and 80 


balance points are 


found by turning the sweep 


capacitor manually. Corresponding 
limits on the ert 


marked off 


and 
X-axis are 


capacitance 


points screen 
The 
dial is re 


both 


then 
difference 
turned to zero and dials are 
locked. 
Photographs show a 


the ert 


typical pat 


tern as seen on screen for 


a capacitor with the _ required 


ominal value of capacitance and 


sipation factor 
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Bridge, 


bérook 
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EXCITERS MULTIPLEX 


UMMARY 
that is crystal controlled at slightly above 100 ke. Exciter multiplies signal to 


Audio applied to serrasoid circuit phase modulates signal 


either 44 to 54-me or 88 to 108-me range. A similar exciter generates an 


audio-modulated 32.5-ke subcarrier to multiplex with main carrier. Units 


have a total audio distortion of less than 0.2 percent and a crosstalk figure of 


approximately 


ULTIPLEX TRANSMISSION prom- 
ises to provide the future 


for economic f-m_ broadcasting.’ 
The equipment to be described con- 
sists of two f-m exciters capable of 
supplying a main carrier of 100 
mc and a subcarrier of 32.5 mc 
to perform the multiplexing opera- 
tion. Additional subcarriers may 


vib 
5165 
AUDIO OUTPUT 


. TO WIR PWR 


—55db 


By 
H. G. STRATMAN 


Sentor Engineer 
Gates Radio Co, 
Quincy, Illinois 
be added to the system whenever 
it is desired. 
The method 
the 100 me 


originate 
signal is 


used to 
multiplex 


vir 
Watt PRE- EMPHASIS PAD 


AUDIO AMP 


HIGH FREQ 
Come 


v4 
iat? 12all 


SAWTOOTH MODULATOR 
B+ 
6+ 


0.00 


MODULATE 
PULSES 


shown in the schematic diagram 
of Fig. 1. The main channel unit 
initiates the signal with crystal os- 
cillator V, operating slightly above 
100 ke. The next two stages shape 
the waveform into a sawtooth and 
apply it to V,. 

Assuming a constant train of 
sawtooth waveforms, the grid volt- 


v5 v6 
GANG GANG 

FREQ MULT FREQ MULT 
X2 


FIG. 1—-Complete schematic of exciter capable of producing from 2 to 20 watts output power. Unit is normally used to drive power 
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F-M CARRIERS 





age will rise linearly along the 
leading edge of the saw tooth wave- 
form until the tube conducts, caus- 
ing a sharp negative-going pulse to 
appear at the plate of the tube. 
If audio voltage is applied, it will 
cause the grid-to-cathode bias to 
vary at the applied audio frequency 
rate, The negative-going spikes at 
the plate of V,, will appear sooner 


or later in time, at an audio fre- 


quency rate, thus causing phase 
modulation, 
Multipliers 
The negative-going pulses ap- 
pearing at the plate of V,, are 


inverted by V. and applied to fre- 


quency multipliers V, through V,. 


These stages are coupled by double 


“FOR OUTPUT POWER 
0 WATTS, REMOVE 
/ JUMPER AND CONMECT 

) OPEN END OF 550 OnMS 

TO wiRE “Y" 









tuned transformers for added selec- 
tivity. The coupling is narrowed to 
the point where it just begins to 
affect the 15,000 ep. 

This is done to attenuate spuri- 
the 


response at 


ous sidebands occurring in 
vicinity of 100 ke. 

Since the subcarrier 
the main carrier about 10 percent, 
it starts out with a handicap of 
roughly 15 or 16 db with respect 
to 100 percent modulation of the 
main carrier by audio. 

If the 100-ke beats are down 60 
db below 100 percent modulation 
at 400 cycles, they will be only 
45 db down with respect to 
modulation. This 
a range where they may 


modulates 


about 
subcarrier puts 
them in 
affect subcarrier performance since 





vit vi2 $765 
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each of these spurious sidebands 
will carry audio modulation. 

Two germanium diodes are con 
nected across the secondary of T,,. 
They the attenuation of 
crystal frequency beats from —50 
65 db.. 


Modulator 
output of V,, 


increase 


to about 


The drives the 
phase modulator, V, and Vy. The 
subearrier frequency is injected 
in push pull. The R-C network be- 
the output of V, and the 


tubes is a de- 


tween 
phase modulator 
emphasis circuit that tends to keep 
subcarrier modulation of the main 
carrier constant. 

The 6146 power amplifier stage 
the output 


normally operates at 
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amplifiers from 250 watts to several kilowatts output by replacing original exciters in existing transmitters 
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RCVR 
MUTING 


SUBCHANNEL 
OUTPUT 


____TO HTR POWER 


FIG. 2-Subcarrier output circuits. Preceding circuits are identical to those in main chan- 


nel unit of Fig. 1. Negative voltage ( 


24 v) applied by voice-operated relay causes 


receiver muting between musical numbers when desired 


frequency unless the exciter is used 
that has its 
Quadrupling in V,, 
may be questioned as it is seldom 
done, this case it proved 


to drive a transmitter 
own doubler. 
but in 
better. 

With 320 volts on the plate of the 
6146 stage, it is capable of 10 watts 
output with efficiencies in the order 
of 65 percent. When V,, is used as 
a doubler in conjunction with the 
6146 only 6 


could be 


stage watts 
with the 
A strong spuri- 
ous signal at half frequency also 
resulted, 
Double-tuned 
to attenuate 


output 
attained same 


element voltages. 


used 
fre- 
quencies, Changing from single to 
double tuned stages did not appear 
to affect supcarrier crosstalk to any 
extent. 


stages were 


these spurious 


Voltages on all multiplier stages 
were kept as low as practical to 
prevent overdriving and saturation. 
This aided greatly in the attenua- 
tion of spurious frequencies to the 
point where they were well below 
70 db. 

The audio required to modulate 
the main earrier is supplied by V,, 
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and V,,. The total distortion is less 
than 0.2 percent from 50 to 15,000 
cycles. The rms value of output 
audio required to modulate the 
100 percent is ap 
proximately 30 volts. Without the 
pad, audio 
of this amplifier would normally be 
flat to within 1 db from 50 to 15,- 
000 cps. 


main carrier 


pre-emphasis response 


However, owing to narrowing of 
bandpass in the multiplier stages 
of the exciter, the overall response 
at 15,000 cycles may fall off, There- 
fore 2 high frequency compensating 
capacitors was added. This raised 
the response approximately 3 db at 
15,000 cps over that at 10,000 eps. 

Since 50-cycle modulation tends 
to tax the maximum limits of the 
serrasoid low 
quency compensating capacitor was 
added to bring up the response at 
this frequency. It may be varied 
from 0.01 to 0.05 ywf and will affect 
the response 3 to 4 db at 50 cycles 
with respect to 100 cycles. 


modulator, a fre- 


Subcarrier Channel 


The multiplex subchannel exciter 
unit with the exception of the last 


three Vie Vy ae” Vy ets 
the main ex- 
A flat pad, in place of 
pre-emphasis, is normally used in 
the system but 
changed at the option of the broad- 
caster. 

A 10-ke low-pass filter is 
ally used in the audio chain of the 
subchannel unit, while a 15-kc, low- 


stages, 
identical to channel 
citer unit. 


audio may be 


norm- 


used in the main-chan 
On the main-channel 

the output of V 
is fed to the phase modulator. On 
the subchannel exciter unit, the 
output of V, is fed to the grid of 
mixer tube V 


pass unit is 


nel exciter. 


exciter unit, 


Oscillator 


A stable Butler type oscillator 
V,, feeds the other grid of mixture 
V,.. This oscillator frequency will 
differ from that of the output of 
V, by the 
The subcarrier frequency output of 
V.. is then 


V,. Between V 


subearrier frequenc 
fed to cathode followe1 
the 


pass 


and output 
filter ji 
inserted that attenuates frequencie 
over 40 ke. A then 
connects the the sub 
exciter the 
exciter 


of the exciter a low 


coaxial cable 
output of 
channel unit to 
of the 

The 
a portion of this output 


input 
unit 
tifies 
which is 


main channel 


germanium diode re 
applied to a test meter to read the 
approximate 
carrier modulation of the main car 


percentage of sub 


rier. 
Crosstalk 


The 


main 


the 


subchannel 


value of crosstalk from 
into the 
varies directly as the percentage of 
the 
and also varies with a difference in 


channel 


modulation on main carrier 
modulating frequency on the main 
The 
quencies above 4 ke appear to of 
fend the worst. 
is usually little energy present at 

the 
crosstalk 


carrier. modulation fre- 


Fortunately, there 


normal 
fig- 

sine-wave 
carrier 70 
and 


frequencies in 
The 
obtainable, 
the 
varies 


these 
program. best 
ures when 
modulating main 
percent, between 50 


55 db 
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Transducer in its housing 


UMMARY - 


left, transducer removed to show its construction, 


center 


and power-supply in housing, right 


ervo Accelerometer 
Uses R-F Oscillator 


Instrument for measuring steady-state and low-frequency 


acceleration data incorporates 200-me superregenerative oscillator with vane 


attached to moving coil as one plate of tuning capacitor, Oscillator is detuned 


in response to accelerating forces. Increased plate current flow through coil 


restores balance giving an indication of acceleration 


CELEROMETER yage accelera 
Ki: by measuring the inertial 
force acting on a fixed mass. Usually 
the force is measured by deflection 
of a 


spring. Spring deflection is 


proportional to acceleration along 


the sensitive axis of the device 


Deflection Detection 


Several methods ma pe en 
deflectior 
gage 


sense deflection through differential 


ployed to sense 


Bonded or 


spring 
unbonded strain 
resistance of fine wires 
Othe 


differential 


changes in 
under stress accelerometers 
utilize a transformer, 
low-friction potentiometer or 
change in transconductance 
vacuum tube, 

In the 


servo acceleré 


ELECTRONICS August, 1956 


By VICTOR B. COREY 


Berk 


the photographs inertial forces 


the accelerated mass do not re- 


in spring deflection. Instead 


forces are automatically op- 


posed by precisely equal forces 


which insure negligible deflection 


of the mass with respect to the ac- 


celerating system. The instrument 


is a Miniature self-contained servo- 


which automatically 


mechanism 


measures input acceleration by a 


null method of achieving balance 


an two opposing torqd 1é8., 


- device 18 


comprised of an r-f 


torque mechanism, and 


Lpu 


system. 


Linear acceleration along the sensi- 
tive axis of the transducer causes 
an input torque on a pivoted inertial 
system comprised of an unbalanced 
moving-coil-and-vane assembly. If 
the input torque is not completely 
balanced by an opposing torque due 
to current in the moving coil, an 
angular displacement of the inertial 
system results. Only a minute an- 
gular deflection of the inertial sys 
tem is required to produce the cur- 
rent through the moving coil neces- 
sary for a 


precise balance of 


torques 


R-F Oscillator 


The r-f oscillator shown in Fig. 
1A uses a 5718 triode in a modified 
Colpitts or ultraudion circuit. Inter- 
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electrode capacitances enter into the 
determination of the drive ratio, 
which is critically affected by C,. 

The tank circuit of the oscillator 
is comprised of fixed coil L, and 
C, and C, in series, each shunted by 
interelectrode capacitance. Capaci- 
tor C, is a variable capacitor which 
links the oscillator to the torque 
mechanism, 

The fixed plate of C, is rigidly 
attached to the main oscillator 
structure, The variable plate is the 
formed end of a metal pointer or 
vane carried by the moving coil of 
the torque mechanism. Radio-fre- 
queney connection to the vane is 
made from the tank coil through 
the upper hairspring of the torque 
mechanism. 

The oscillator operates in super- 
regeneration with a primary fre- 
quency of approximately 200 me. 
Cathode current is not continuous 
but flows in 1 psec pulses at the 
quench With proper 
choice of C,, the quench frequency 
may be varied smoothly from less 
than 5 ke to more than 500 ke or 
above by changing C, only 5 pyf. 

Over the entire range of quench 
the amplitude of the 
plate-current pulses remains sub- 


frequency. 


frequency 


stantially constant. Thus a change 
in C, 
change in 


introduces a corresponding 
average plate current 
through duty-factor modulation. 


wl 


1OOppF 


750yoF 2 
ee oS Le 
750ppF T 


MOVABLE 


\COIL HAIRSPRINGS 750ypF T 


FIG. 1 


At a nominal plate-supply volt- 
age of 150 v, average plate current 
i, may be changed from less than 
1 ma to 8 ma or more as the spacing 
between the parallel plates of ca- 
pacitor C, is varied approximately 
0.002 in. Plate current is roughly 
proportional to plate-tank capaci- 
tance and therefore varies approxi- 
mately in inverse proportion to the 
separation of the capacitor plates; 
see Fig. 1B. This nonlinear rela- 
tionship between capacitor plate 
separation and i, is responsible for 
a noticeable change in servo loop 
gain over the operating range. 

As C, is varied, i, varies over a 
range which is entirely positive. 
However, to achieve torque balance 
under an acceleration which may be 
in either direction along the axis 
of the instrument, a fixed bias cur- 
rent 7, is supplied from a second d-c 
source. As shown in Fig. 2, net 
current i, through R, may have 
either direction and arbitrary mag- 
nitude, depending upon whether 
plate current i, is larger or smaller 
than bias current i, Since the 
magnitude of 7, is controlled by C,, 
changing this capacitor can change 
the current i, through R, over the 
same range as i,, but with a division 
between positive and negative parts 
of the range which depends upon i,. 

The motor of the servo accelerom- 
eter is a 


precision D’Arsonval 


003 025 


OUTPUT 


lator plate current varies with separation of tuning capacitor plates 
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movement with the meter pointer 
replaced by a mechanically strong 
conducting vane formed at its outer 
end into the movable plate of capaci- 
tor C,. The hairsprings are replaced 
with fine conducting filaments with 
negligible torque rating to insure 
that input torque arises from a 
celeration alone. The pivot-and- 
jewel bearings of the movement are 
used without change. 


Theory of Operation 


Fundamental operation of the 
accelerometer as a servomechanism 
results when i, flows through the 
coil of the torque mechanism. Coil 
connections provide degenerative 
feedback, so that with no accelera- 
tion the torque arising from in- 
equality of i, and 7, moves the plate 
of C, toward a position where 1, 
The separation of the 
plates of C, for 7, 0 is a function 
of oscillator characteristics, power 
supply and bias voltages, and the 
bias resistor. However, if no torque 
is applied, the only stable position 
of the system corresponds to i, = 0, 
or zero output current through the 
load resistor R,. 


equals 1%). 


If the transducer experiences an 
acceleration a along its axis, input 
torque T’, is 


T; = b Ma 


where b, depends upon the units 


used and M is unbalanced moment. 





CURRENT IN MA 


PLATE 


Superregenerative oscillator shown with its power supply (A) uses 5718 triode in ultraudion circuit. Curve (B) shows how oscil- 
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Output torque T, developed by cur- 
rent i, through the the 
torque mechanism is 

T: = byionB 


where b, is a dimensional constant, 


coil of 


n is the number of turns on the mov- 
ing coil and B is magnetic flux 
density in the air gap. Torque bal- 
ance is achieved if 7, T., or 
to = bMa/ (bn B 

Since b, and b, are constants and M, 
n and B are parameters fixed by 
design, input linear acceleration a 
is measured by current i, which 
produce torque balance. The 
stant 


con- 


i,/a = b,M/bnB 


is a characteristic of an individual 
transducer known as the current 
sensitivity. It is commonly ex- 
pressed as milliamperes per g of 
acceleration. 

The rate of change in i, with 
change in C, is so large that torque 
balance is achieved anywhere in the 
operating range of the accelerom- 
eter with a maximum angular 
deflection of the inertial system 
from 1 to 3 milliradians with re- 
spect to the case. 

Basic output of 
celerometer 


the 
is current 7 


servo ac- 
which is 
generated by the servo in propor- 
tion to applied acceleration. Volt- 
age output of the transducer i,R, is 
proportional to the load resistance 


across which it is developed. Size 


of the load is limited by the upper 
limit of voltage available from the 
transducer and its power supplies. 

The power supply for the instru- 


ment operates from 115 v at any 
frequency from 50 to 900 cps and 
its power supply furnishes all volt- 
ages required for operation of the 
accelerometer: +150 v at 20 ma, 
150 v at 20 ma and 6.3 v a-c at 
250 ma. Voltages are not regulated, 
since closed-loop operation of the 
servo accelerometer makes the out- 
put essentially independent of plate 
and bias voltages, although the op- 
erating range is limited by these 
voltages, 
Full-range output current into 
any load is approximately +2 ma 
regardless of instrument range. 
Corresponding full output voltage 
across 20,000 ohms, R, and R, in 
+40 v. However, as the 
transducer is normally used, super- 


series, is 


ELECTRONICS — August, 1956 


FIG. 2-—Bias supply provides direct cur- 
rent through moving coil that permits 


measuring acceleration in positive or 
negative direction along transducer axis 


regenerative noise is sharply at- 
tenuated by the filtering action of 
R, and C, and a smooth output of 
+20 v is available across R,. 
Because of the high gain of the 
servo system, damping must be in- 
provide _ stability. 
Shorted-turn conductors carried by 
the moving coil in the magnetic 
field of the torque mechanism pro- 
vide damping. Damping 
also results from the thin layer of 
air between the spaced 
parallel plates of C,. In addition a 
phase-lead capacitor C 


troduced to 


velocity 
closely 


is selected 
empirically for optimum transient 


response. 


Characteristics 


The servo accelerometer resolves 
changes in steady-state input ac- 
celeration on the order of one part 
in 100,000 of full range. A typical 
instrument with a range of more 
than 2 g responds reliably to input 
changes of 2 10° g, correspond- 
ing to a tilt of 0.02 milliradian. 
Such changes are reversible with- 
out apparent hysteresis. 

Nominal tolerance on absolute 
accuracy of the transducer at d-c is 
0.1 percent of full range. This in- 
cludes shift in zero due to bearing 
friction from 


be introduced 


deviation 
which may 


and any 


linearity 
by the combination of linear hair- 
finite spring 
nonlinear error 


springs of constant 


and a detector. 
Superimposed on this characteristic 
is an increase of 0.024 percent in 
current sensitivity for each degree 
rise in temperature. 

Accuracy is largely independent 
of changes in circuit parameters, 
such as associated with the 
aging or replacement of the vacuum 
tube, alteration of supply voltages 


those 


or drifting of the values of circuit 
components. 

The servo’s high closed-loop gain 
and the low moment of inertia of the 
moving system result in a natural 
frequency well above 100 cps. In 
most ranges the damping is below 
critical, so the accelerometer is 
as sensitive to input accelerations 
up to 100 cps or beyond as to 
steady-state acceleration. Unless 
care is exercised, a servo accelerom- 
eter intended for sensitive meas- 
urements of low-level d-c or low- 
frequency acceleration 
driven into saturation and overload 
by higher level accelerations asso- 
ciated with vibration at much 
higher frequencies, Accurate meas- 
urements of acceleration 
sured only if the sum of intended 
input signal and any superimposed 
noise does not exceed the linear 
dynamic range of the instrument. 


can be 


are in- 


Servo Accelerometer 


Among the most interesting ap- 
plications is inertial stabilization of 
special aircraft. 

Three servo accelerometers with 
sensitive axes fore-and-aft, right- 
and left and up-and-down fur- 
nish signals which permit rigid 
automatic control of acceleration, 
velocity and position of the vehicle 
in three dimensions. Since 
servo accelerometer is a high-gain 
electromechanical amplifier, 
trical attitude corrections may be 
summed into the instruments so 
that stabilization of the 
axes is not required. 


each 


elec- 


sensitive 
Similar 
another 
instrument which uses the servo ac- 
celerometer to obtain instantaneous 


techniques are used in 


vertical velocity. 

The servo accelerometer is com- 
monly used for precise telemetering 
of d-c and low frequency data, but 
the version pictured is not recom- 
at higher fre- 
quencies because of circuit micro- 
phonism, 

Acknowledgment is due Paul C. 
Driver, Aviation Ordnance Depart- 
ment, Naval Ordnance Test Station, 
China Lake, California, for the de 
velopment of working models of the 
servo accelerometer and Harold D 
Morris and R. Lee Price of the 
Donner Scientific Company for con- 
tributions to the redesign and im- 
provement. 


mended for use 





Grid-Switched Gas Tube 


UMMARY 


anode wire of lattice-structure tube causes glow at intersection. 


Application of potential between any cathode strip and 


Each of 100 


spots is sharply and exactly defined and can be made to glow in any sequence 


or arrangement. Device operates from coordinate-type inputs and is applica- 


ble for display of almost any kind of X and Y information 


By F. B. MAYNARD*, 


LOTTING mathematical opera- 

tions, presentation of informa- 
tion and picture reproduction are 
some of the potential uses of a new 
display device under development. 
The heart of this device is a 
relatively thin gas-filled tube called 
a Lattice Videotron. 


Tube Construction 


The tube’s portrayal area is 
composed of a multiplicity of criss- 
crossed elements and barrier ridges 
as shown in the photographs. This 
composite structure, or matrix, oc- 
cupies the entire useful face of 
the tube. The cathodic elements are 
flat thin-metal strips, which may 
be of any number and of any width 
and length. The overlying ceramic 
barrier ridges are so proportioned 
that geometrically square islands 
of illumination are presented for 
each spot. 

Anodic elements are fine wires 
supported at the ends and placed 
at right angles to the cathode 
strips. Neon or other suitable gas 
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Closeup of tube face shows lattice of 
cathode strips and anode wires 


154 


Research Division 
Electric Co 


Orange, New Je 


nal Union rporation 


600 RPM 


i 


TO OTHER STAGES 


FIG. | 


J. CARLUCCIO and W. G. POELSTRA 


DIODES IN3 


K*X1O00 


Lattice-tube circuitry includes five 12AX7 tubes and associated switches, resistors 


and diodes. Each seven-point switch has contact spanning six points at any instant 


is used in the tube to present a 
brilliant, perfectly defined, 
glow at each spot where an activ- 
ated activated 
required for 


cathode 


anode 
cathode. Potential 
this activation is approximately 
300 volts. The current obtained in 
the discharge, which is dependent 
on the cathode area, is in the order 
mm 
constant 


crosses an 


and is 
from 


of 33 pa per sq 
prisingly 


spot. 


sur- 
spot to 


Tubes have been built in 10 by 
10 and 15 by 15 arrays, giving 100 
and 225 spots. There seems to be 
no limit to the total number of 
spots that could be developed. No 
increase in voltages to high values 
is required, as is usually necessary 
in large-size cathode-ray tubes. 


All the spots in an individual 


will have the same color, al- 
though the may vary from 
tube to tube depending on the type 
of gas used. Tricolor reproduction 
is possible by registering a suitable 
phosphor mesh with the spot array 
and deriving the luminescence of 
the phosphor from excitation by a 
suitable gas discharge. 


tube 


color 


Sweeps 


Synehronized horizontal and 
vertical sweeps could be used to 
sweep the tube. This would give 
a flying-spot raster similar to that 
cathode-ray tube. Consider- 
sweep require- 


taking 


of a 
ably 
ments 


less stringent 
are obtained by 


Research 
Arizona 


‘Presently with Motorela, In 
& Development Branch, Phoenix, 
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FIG. 2—Demonstration unit incorporates 
circuit of Fig. 1 


of the 
istic of the 
line-by-line 


advantage natural characte. 


tube, which permits 
sweeping 

shown as 
Fig. l, a 
applied to the anodes by 


10-point 


In the application 


basie circuit in sweep is 
using a 
motor-driven rotary 
switch on 
shaft, a 


sweep is applied to ten bus bars, 


switch. From a second 


the same motor second 


which are connected to the cathodes 
switches and 
Amplifier 
sed as passing tubes between 


through control 


isolating diodes. 
are | 
the switching matrix and the tube. 
When 


vated by the 


anode is ac- 
witch, the 


any given 


anode 


1O-STAGE RING COUNTER 


tubes 


ay Presentation 


second 
proper bus corresponding to that 
part of the The 
switches, may be 


sweep switch contacts the photocell, a silhouette will appear 
on the display tube due to the fact 
that the tube face will be dark 
where the light has been inter- 


rupted by the object. 


control 
kind 
suitable 


raster 
which 
of elements 
input only 

to the cathodes required 

for the portrayal at that part of A 
the raster. Hence, a complete line’ of 
of illuminated or dark 
required, during the 
vertical sweep 
kind of 
combination of 
built 


any 
activated by 
make 
particular 


signals, contact 


Ring Counter 
ring counter 
mechanical 
counter contains ten 
with the 


section of 


is used in place 
switches. The 
12AU7 tubes 
plate of the left-hand 
each tube connected to 
the anode of the photocell and dis 
play tube, One of the 12AU7 
triode sections is nonconducting 
while the other 
conducting, 
in both the photocell and display 


spots as 
appears 
passage of the 

With the 
ing, any 
light 
up, to 


proper switch- 
possible 


dark 


represent 


and spots can be 


simple traces, to nine sections are 


patterns and pictures which causes one anode 
device shown 
to test some of 
this kind of 


switching sys- 


The demonstation 


in Fig. 2 was built tube to be at the supply potential. 
the possible uses of 
medium. A 


tem was 


Application of input pulses to the 


display ring counter causes each succeed- 


adopted that simulates ing tube to become nonconducting, 


with the other nine always remain- 
The 


the buildup of vertical bar graphs, 


certain configurations of 
picture-like 


Figure 3 


patterns ing conducting positive end 


and crude arrange 
ments shows some of the 
patterns that can be formed using 


this device. 
Pickup and Display 


In the device shown in Fig. 4, 


the switches and isolating diodes 
are replaced by a Phototron, a 100 
photocell of 


almost 


element matrix con- 
identical to the 


With this, it is pos 


struction 
portrayal tube 
sible to portray mov\ 
held 


source and the 


held 


continuously 
ing silhouettes of small objects 
light 
photocell face. If 


netween a 


petween a 
an object 1 
FIG. 3—Patterns generated 
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FIG. 4 
light source and photocell 
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Lattice tube used in conjunction with 100-element photocell portrays continuously moving silhouettes of objects held between 
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FIG, 5—Integral evaluation using tube face (A) and plot for mathematical evaluation (B) 


of the supply is connected in suc- 
cession to anode at a time, 
which permits line-by-line sweep. 

When light strikes a cathode of 
the photocell a current flows 
through the 10-megohm resistor 
connected to it, causing one of the 
12AX7 triodes to conduct. The 
plate of the triode is driven nega- 
tive and the display tube glows in 
the same place the photocell was 
excited, 

For picture reproduction, the 
particular tube shown is not practi- 
cal, However, with a 100 by 100 
array of 10,000 spots, which is 
within the realm of present tech- 
nology with this tube, a simple 
image of approximately newspaper 
quality resolution could be _ re- 
produced. This might have some 
uses in wired television for certain 
monitoring purposes and for the 
reproduction of wire photos. 


one 


Definite Integral Evaluation 


A novel and perhaps useful ap- 
plication in mathematical analysis 
is obtaining the numerical value 
of the definite integral for an 
arbitrary curve. One classical way 
is to rule off, under the curve, 
equal squares based to some scale 
of the curve, and counting these 
squares to obtain the area under 
the curve, With this device spots 
could be switched on within a 
suitably scaled superimposed curve. 
Instead of counting the squares, 
the total courrent delivered to the 


matrix can be measured by in- 
troducing a meter in the return 
circuit, 


An example illustrating the use 
of this tube in obtaining the value 
of a definite integral can be shown 
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FIG. 6—Circuilt for integral evaluation is 
similar to Fig. 1, with switch S, substituted 
for 3-v battery at left in Fig. 1 


with the aid of Fig. 5A. Those 
spots are lit that most clearly de- 
fine the area under half a sine 
wave. The amount of glow that 
falls outside the curve and the unlit 
portion under the curve are ap- 
proximately equal, The anode cur- 
rent for this configuration was 
found to be 3.4 ma; total current, 
with all spots glowing, was 5.2 ma. 

The plot of half a sine wave, 
which has an amplitude of 1 unit 
with the abscissa having 7 units, 
is shown in Fig. 5B. The area of 
the equare enclosing the curve is 
equal to 1 by a or 3.14 sq units. 
Using the relationship A;c/Ar = 
I-/1, Ac/3.14 8.4/5.2, Ac = 2.05 
sq units, where A, area under 
curve, Ay total area of square, 
I, current due to glow under 
curve and /, total current. 

Mathematically, the area under 
the curve is given by 


b 
A, * y dx 


sin 2, a 0 and b 1. 
Substituting, 


7 
A. sin 2 dzr= 


where y 


2 sq units 


0 
This result of 2 square units is 
in close agreement with the result 





of 2.05 obtained from the display 
tube. 


Evaluation Procedure 


In general, to find the definite 
integral of some function, plot the 
curve on graph paper and, to the 
same scale, plot an identical curve 
on the tube allowing all the spots 
under the curve to glow. Construct 
a square on the graph paper that 
is proportional to the total area 
of the active tube face. Setting the 
ratio of currents equal to the ratio 
of the areas on the graph, permits 
calculation of the area under any 
curve, 

It is also possible to obtain the 
integral of a given curve, except 
for an arbitrary constant, by 
modifying the method of switching 
used when determining the value 
of the definite integral. Suppose it 
is desired to find the integral curve 


of some function y = f (2) be- 
tween certain limits. Integrating 
the area under curve between @ 
and b, 


b 
- y dz = G(b) — G(a) A. 
a 


Replacing b by the variable x 


A, = G(x) G(a) 


which expresses the integral of the 
arbitrary curve as a function of z. 

Thus, to find the integral curve, 
the given curve is set up as de- 
scribed for the evaluation of the 


definite integral. The circuit {s 
similar to that shown in Fig. 1 
except that motor-driven switch 


S,, is shown in Fig. 6, connects 
the cathodes to the circut, succes- 
sively, from left to right in such 
a way that once having been con- 
nected, a cathode will remain con- 
nected until all cathodes have been 
switched; then all connections will 
be destroyed and the cycle repeated. 
Flicker can be reduced by rotating 
switches S, and S, in Fig. 1 ten 
times as fast as S,,. 

By switching in this manner, the 
current flowing into the tube at 
any time during the sweep will be 
proportional to all of the cathodes 
between the edge of the tube, point 
a and the cathode corresponding 
to the independent variable z. 
Hence, the total current flowing at 
any given time will be proportional 
to the integral of f (2). 
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TO WELDING 
ELECTRODES 


FIG. 1—Current-integrating controller uses 
tungsten-filament diode 


0.003 iN. DIAM 


YCLES 


C 
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OSING TIME 
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RELAY 


10 is 
FILAMENT VOLTAGE 


FIG, 2—-Relay closing time as a function 
of diode filament voltage 


Controller Integrates 
Spot-Welding Current 


UMMARY 


Current-integrating relay automatically changes welding 


time to compensate for changes in weld resistance or line voltage. Simple 


diode circuit can also be used in repetitive r-f heating cycle applications 


ONVENTIONAL TIMERS in small 
C resistance spot welders do not 
compensate for variations in weld- 
ing changes in 
sistance or line voltage.’ The 
controller shown in Fig. 1 auto- 
matically compensates for changes 
in both these factors. 


due to weld re- 


Circuit Operation 


The weld is initiated by closing 
S,. The voltage developed across R, 
is supplied to the filament circuit of 
the tungsten-filament diode. The 
diode temperature  in- 
creases with time until there is suf- 


filament 


ficient electron emission to operate 
the relay in the anode circuit and 
switch off the welding current. 
The diode plate voltage is suffi- 
ciently high to ensure operation in 
the saturated region, thus making 
the plate current independent of 
the plate The saturated 
plate current increases steeply for 
small changes in filament tempera- 
ture, thus the relay operates at a 
precise filament temperature and is 


voltage. 
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of small changes in 
pull-in current. 

The relay is held in by heating 
the filament from T, until S, is 
again opened to reset the relay for 
the next weld. If the welding cur 
rent is abnormally low or high due 
to changes in weld resistance or line 
voltage, then a correspondingly 
longer or shorter welding time will 
be taken to close the relay. 

Figure 2 shows experimental 
curves of welding time versus fila- 
ment voltage for two diodes with 
different diameter filaments. Fila 
ment length was 5 cm in both tubes 
and relay pull-in current was 8 ma 
Each cycle of relay closing time is 
0.02 second. 

The minimum voltage 
each curve is the least voltage for 
which the relay would operate re- 
liably.. The maximum 
that for which the filament burned 
out before the relay operated. To 
obtain a large range of welding cur- 
rents with a filament 
wire, both the current required by 


independent 


point on 


voltage is 


given size 


the relay and relay pull-in time 


should be small. 


Comparison of Results 


between 
diam- 
0.08-in. 
nickel wire were made to compare 


welds 
0.002-in. 


A number of test 


oxidized and clean 


eter tungsten wire and 
a conventional 
Welds were attempted with 
the clean tungsten wire for a line 
+10 percent. With the 
10-percent line 
voltage resulted in no welding at all 
and a 10-percent rise resulted in all 


the controller with 


timer 


variation of 


timer, a drop in 


the welds burning through. Good 
welds were made consistently with 
this 


the controller range of 


line voltage. 


over 


The current-integrating relay can 
be applied effectively to repetitive 
r-f heating applications 

The author acknowledges the as- 
sistance of D. Stace in obtaining 
the experimental curves 


REFERENCES 


(1) “Industrial Blectroni« 
Book”, p 699, John Wiley, 1948 


Keference 


157 





Recorder Amplifier for 


UMMARY 


—— General-purpose low-frequency amplifier accepts input of 


().02 to 80 volts, provides fixed or variable gain and 5-step filter network for 


flight-test recording of signals from synchro, gyro and servo control systems. 


Dual-amplifier rack mounting simplifies maintenance 


ANY AIRBORNE control devices 
M utilize a 400-cps suppressed- 
carrier signal. The recording am- 
plifier used in testing these systems 
must provide amplification or at- 
tenuation, as required, and demodu- 
lation for presentation to the end 
recording device. In many cases, it 
is also desirable to provide filtering 
networks to suppress certain fre- 
queney components of the signal or 
to alter its phase. 

These requirements have prompted 
the design of a general-purpose 
amplifier incorporating several fea- 
tures which increases its utility as 
a flight-test instrument. Among 
these are the choice of fixed or vari- 
able gain control, a five-step filter 
and a variable bias control. 

The amplifier circuitry is shown 
in Fig. 1. The attenuator consists 
of an eleven-position switch and a 


By CECIL C. PINE 
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series of precision resistors provid- 
ing ten sensitivities. 

The signal-amplifier stage con- 
sists of a cascaded 12AT7 producing 
negligible phase shift over the de- 
sired range of sideband frequen- 
cies. Stabilization is obtained by 
feedback from the plate of the out- 
put stage to the cathode of the in- 
put stage. Gain is controlled by 
varying the feedback voltage. A 
fixed-gain potentiometer is  pro- 
vided so that the gain may be ad- 
justed to conform to the sensitivity 
ranges. A_ variable-gain 
ometer may be selected by a switch. 


potenti- 


AMPLIFIER 


or 
| 5 
i 
Dh 
l Da. . 


rE Ain POT 


{ 
oem: )DULATOR | FILTER 


at 
by" 34 


v 


This permits the amplifier-recorder 
system to be used in a manner 
similar to that of a vacuum-tube 
voltmeter with full-scale 
or aS a variable-gain unit 
where any desired voltage within 
the limits of 0.02 v and 80 vy will 
produce a full-scale output 

A bias signal is provided equiva- 
lent to four times the signal am- 
plitude required to produce full- 
scale the recorder. 
is mixed with the 
signal voltage at the output of the 
amplifier. and ampli- 
tude of the bias signal may be con- 
trolled by the adjustment. 
This signal may be inserted or re- 


specific 
ranges, 


deflection on 
This bias voltage 


toth phase 
bias 


moved panel switch 

Both 12AU7 are 
connected in parallel matching the 
input impedance to the ring de- 
modulator. The demodulator 


sections of a 


input 


RESPONSE IN DB 


O 


FRE QUENCY IN CP* 


FIG. 2—Characteristic curves for 5-step 
filter network. Arrangement introduces 
about 3 db attenuation at each position 


FIG. 1—Amplifier provides cathode-fol 
lower output to drive galvanometer coil 
of pen recorder used in flight testing of 
wide variety of aircraft electronic equip- 
ment 
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Two-amplifier rack unit shows placement 
of parts. Both amplifiers are powered 
from common supply at top 


Bank of six amplifier units mounted above 
multichannel pen recorder in DC-3 test 
plane. Linearity of system, is about 2 per- 
cent of full scale deflection. Variation be- 
tween scales is less than 3 percent at 
full-scale pen deflection 


transformer is designed for a high 
degree of output balance. Second- 
ary windings are identical in con- 
the 
primary winding by a symmetrical 


figuration and are coupled to 


core of high quality material. Elec- 
trostatic 
tive coupling between the windings 


shields eliminate capaci- 


Demodulation 
Galvanometer-type recording in 
struments require a direct-current 
input. A 


ring demodulator is well 


suited for demodulation because it 


is insensitive to quadrature com- 


ponents of the suppressed carrier 


signal. Since the signals to be ex- 
amined contain only sideband fre- 
quencies, it is necessary to insert 
the carrier before demodulation. 


The 


series-parallel 


ring demodulator 


uses a 
resistor arrange- 
ment to minimize output variations 
due to changes in the diode char- 
acteristics Each 
tially an on-off 


back and forward resistances of the 


crystal is essen 


switch, since the 


circuit are governed almost entirely 


by the values of the parallel and 
resistors respectively. For- 
ward resistance of each leg of the 


bridge circuit is a function of the 


series 


5,000-ohm resistor and forward re 


ELECTRONICS August, 1956 


the diodes in 


Since the forward resistance of the 


sistance of series. 
diodes is low, the resistance of the 
circuit is almost entirely a function 
of the resistor. The back resistance 
of each leg is a function of the com 
bination of the diodes and the 200,- 
000-ohm resistor in parallel. Since 
the back resistance of the diodes is 
the back 
of the circuit is essentially that of 
the parallel resistor 


high effective resistance 
Large changes 
have 

the 
the cir- 


in the diode characteristics 
effects on 
Although 


inefficient, it 


relatively mall 
bridge balance 
cuit is does provide 
good stability 
The design of the filter network 
specifies the frequency response of 
the recording 


system. In the pres- 


ent case, system response was 
limited by the response of the gal- 
vanometer pen to a value below the 
desired 
in the 


through a 


maximum. Compensation 
feedback 


was re- 


form of positive 
lead network 
quired to raise the overall response 
to the desired frequency 
the 


Response 


curves for five filter positions 


are shown in Fig. 2 
A centering potentiometer is pro- 
in the cathode circuit of the 


This tube 


vided 


12AT7 push-pull circuit 


is operated with low quiescent cur- 
the 


two tube elements is minimized and 


rent, therefore, unbalance in 
little nonlinearity is introduced by 
the the 


centering 


initial adjustment of 


potentiometer 


Power Supply 


Selenium rectifiers are used in a 
voltage-tripler circuit in the power 
supply to obtain the required 350 
volts for the cathode-follower. The 
plate voltage to the signal amplifier 
stage is regulated by an OA2 tube 
The power supply also provides ap- 
150-volts the 
filaments of the 6V6 tubes to bring 


proximately bias on 
the cathode-filament voltage differ- 
ential within ratings. 

The amplifiers are packaged with 
two channels in each unit and use a 
common power supply. This design 

s desirable from the standpoint of 
ervicing since any dual unit may 
be removed from the multichannel 
recording system for service with- 
out disrupting the entire system, 

Centering drift was checked by 
making recordings at one hour in- 
tervals for eight hours. The results 
indicate that the drift is within the 
reading accuracy of the recording 
and 


may be considered negligible. 
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Installation at Supersonic Naval Ordnance Research Track, NOTS, China Lake, Calif. 


units at center and left. Flash-control equipment is in one of trucks at right 


Electronic flash equipments are tripod-mounted 


UMMARY — Control unit limits number of flashes of any one unit, in 


group of electronic flash units operating simultaneously at high repetition 


rates, to number necessary for required exposure in photographic strobo- 


scopic study of rapid, nonrepetitive motion. Unit makes extensive use of com- 


mercially available plug-in circuits such as triggers, counters and oscillators 


COUNTERS CONTROL 


FTER development of the NOTS 
A mobile high-speed multiple- 
fiash equipment’, a need arose for 
greater numbers of flash 
operating simultaneously at 
flash rates. A control unit was de- 
signed to limit the number of 
flashes, in each of two groups of 
lamps, to the minimum necessary 
for obtaining the required data. 

Previously, triggering of all flash 
lamps was simultaneous and the 
lamps were allowed to flash until all 
the energy in the. high-voltage 
capacitor bank was consumed, Such 
continuous flashing of all lamps put 


lamps 
high 
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FIG. 1—Complete flash control system 
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an overload on the electronic equip- 
ment which flashed the lamps and 
usually resulted in weak photo- 
graphic images in all but the first 
flash lamp group. 


Fiash System 


The principal parts of the com- 
plete control system are dia- 
grammed in Fig. 1. Only one flash 
unit and flash lamp are shown fol- 
lowing each driving amplifier, al- 
though many more are usually used. 

The timing 
mercial audio 
quency is 


source is a com- 
oscillator. Its fre- 
monitored continuously 
by Lissajous patterns on an oscillo- 
scope against an accurate 1,000-cps 
timing signal broadcast by radio 
link from a centralized location at 
NOTS or by an electronic frequency 
The start 
a microphone, 


counter. device can be 


photocell or a 


make-or-break circuit arrangement. 

The signal from the timing 
source is shaped into pulses and 
gated. The gating is triggered by 
the pulse from the starting device 
and by the outputs of the preset 
electronic counters within the flash 
control unit, Gated pulses are am- 
plified by the control unit and the 
driving amplifiers, then fed into the 


flash units. The flash units are 
powered by a capacitor bank 
charged to a high voltage. When 


triggered by a pulse from its driv- 
ing amplifier, each flash unit de- 
livers a predetermined fraction of 
the energy of the capacitor bank to 
its flash lamp, causing the lamp to 
light for an extremely short period 
of time, 


Control Unit 


The simplified block diagram of 
the control unit in Fig. 2A depicts 
three gates and three counters. Fig- 
ure 2B shows the sequence of con- 
trol. Each of the three electronic 
counters 


can be preset to re- 
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Front panel of control unit 


Interior of truck containing flash-controt 
equipment. Control unit is at upper leit. 
with audio oscillator, oscilloscope and 
timing receiver below 


HIGH-SPEED FLASH 


ceive any number of pulses from 1 
through 64 before injecting into its 
output the type of pulse which will 
actuate properly the circuits to 
which the counter is connected. 

The start pulse opens the gate to 
start its 


lamps flashing in synchronism with 


driving amplifier 1 to 
the pulses from the timing sources 
The pulses which trigger this driv- 
also fed 


preset to 


ing armplifier are into 


counter 1, count just 
pulses to produce the re- 
flashes. At the 


count, a 


enough 
number of 
this 
counter 1 closes the gate to driving 
amplifier 1, 


quired 


end of pulse from 


causing its lamps to 


The 


from counter 1 also opens the delay 


stop flashing. output pulse 
gate, directing the timing pulses to 
the delay counter. 

At the 
into this counter, a period calcu- 
lated to 


photographed to approach the sec- 


end of the delay preset 


allow the object being 
ond station, the output pulse opens 
the gate to driving amplifier 2, al- 
lowing timing pulses to trigger the 
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flashing of its lamps. Counter 2 is 


preset to stop the triggering of 
driving amplifier 2 after its lamps 
have delivered their preset number 
of flashes. flashed 


only when needed to photograph the 


The lamps are 


passage of the object through their 


stations, with just a few extra 
flashes to make certain the flight is 


not missed 
Timing 
Figure 3 is a simplified circuit 


diagram of the control unit. Ex- 


tensive use is made of commercially 
available plug-in units to simplify 
the under-chassis wiring of the 


pulse devices. These are indicated 


as blocks in Fig. 3. 
For timing, there is a choice of 
either the 


oscillator 


output of the control 
(the timing source) or a 

The tim- 
‘» & 2C6l 
Schmitt trigger, which shapes the 
timing The 
12AU7 amplifier, V, 
works in conjunction with the in- 


single-pulse pushbutton 


ing input actuates J 


signals into pulses. 


start-signal 


, 


switch and feeds the 
start input to the first 2D21 thyra 
This switch, its 


four positions selecting phase in- 


put selector 


tron trigger, V,. 
version or not, with or without posi 
tive bias, allows operation on eithe 
signals 
photocell, 01 


positive or negative start 


from microphone, 
make-or-break circuits. Semiremote 
manual operation is provided fot 
testing purposes through the relay 


and the manual start switch 
Gating 


Operation of the gating function 
three 
prin 


is identical for each of the 


gates. As an example, the 
cipal parts of the second gate cir 
The 


resistances 


cuit, V,, are shown in Fig. 4. 
gating line three 
connecting it to the cathode of 
thyratron trigger V,,, to the plate 
of the thyratron trigger V, and to 
the negative bias. These resistances 
are proportioned to cause the fol 


has 


when 
neither thyratron is conducting, th 
voltage on the gating line is held so 


lowing operational sequence: 





OUTPWT TO DRIVING 
AMPLIFIER | 


TIMING 
PULSES IN 


OUTPUT TO DRIVING 
AMPLIFIER 2 


START 
PULSE 


nn SUUUUUUUUUU UU UU 
Meisels 


FLASH LAMP AKA 


oecay count AAAAANA 


DELAY 


COUNTER 


(B) 


TIME ———> | | | 
FLASH LAMP 2 


FIG. 2—Simplified block diagram of control unit (A) and sequence of timing pulses (B). Each of counters can be preset to receive one 


to 64 pulses before producing an output pulse 


far negative that the gate is biased 
beyond cutoff and does not pass any 
pulses; when V,, starts conducting, 
the rise of positive voltage on its 
cathode decreases the negative volt- 
age on the gating line sufficiently 
so that V,, is permitted to pass the 
pulses until V,, starts conducting. 
The drop of voltage on the plate of 
V. makes the gating line again suf- 
ficiently negative to cut off passage 
of pulses through V,,. 

Bypass capacitor C in the gating 
line introduces a small delay as well 


of 


| 
omite! 


SINGLE 
PULSE evaRnt 


vi 


TRIGGER 


as decoupling between the thyra- 
trons. 


Gate Switches 


The switches in the gating lines 
(Fig. 3) improve the utility of the 
control unit. The gate 1 stop switch 
can cause output 1 either to stop on 
the count of counter 1 run 
free. The same control can be ex- 
ercised over output 2 by the gate 2 
stop switch. The gate 2 start switch 
permits the start of output 2 either 
by the delay counter or in synchro- 


or to 


OUTPUT i 


Vis ~ Veo 
DELAY 
COUNTER 


MONITOR SELECTOR 


nism with output 1 from V,. 

Blocking oscillator V,, a 6J6, 
feeds output 1; V,, feeds output 2. 
Each of these outputs has two con- 
nectors: one yields positive pulses; 
the other, negative. Double polarity 
allows the instrument to be used 
with both positive and negative in- 
put driving amplifiers. 

In each blocking oscillator, posi- 
tive pulses are obtained from a re- 
sistor between cathode and ground; 
negative pulses, from a resistor be- 
tween the plate circuit and the plate 


Vo5 

v 2 

ss BLOCK. 
GATE 2 ose 


v2e 
TRIGGE 


V33. 36 
MONITOR 
COUNTERS 


FIG, 3--Cemplete block diagram of control unit. Blocks indicate commercially available plug-in units 
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supply. In this way, the undershoot 
occurring in the transformer at the 
end of each pulse is prevented from 
passing into the output. The plates 
of V, and V. are tied to the plates 
of their respective blocking oscil- 
lators for direct drive. 


Counters 


The 2C51 Schmitt triggers, V 
and V.,, furnish the pulses which 
drive counters 1 and 2. Delay gate 
V,, drives the delay counter 

Any pulse count from 1 to 64 can 
be set into each predetermined 
counter by manipulating the six 
switches on each counter. Resetting 
the instrument makes the counter 
ready and gives indication by light- 
the 
jacent to each switch that is in add 
position. At the completion of the 
the will generate a 
positive-going pulse in its output 
and indicate by lighting all of its 
indicator lamps. 


ing indicator neon lamp ad- 


count, circuit 


Each of the predetermined count- 
ers is composed of a chain of six 
12AU7 Eccles-Jordan binary units 
with 
and 


indicators 
The 
of one binary stage is given in Fig. 
5. With the add-nonadd 
the nonadd position and the unit 
reset, the right-hand triode of the 
12AU7 will be nonconducting. A 
negative pulse on the input will re- 
sult in a steep negative-going step 
in the output. In this the 
does not add anything but 


proper switches, 


interconnections. circuit 


switch in 


case, 
binary 
acts as an amplifier or pass device 
to the following binary. 

If the switch is in the add po- 
and the unit is the 
right-hand triode will conduct. The 


sition reset, 
left-hand triode will be nonconduct- 
the 
light. A negative pulse in the input 


ing and indicator lamp will 
of the binary will result in a posi- 


tive-going step in the output, to 
which the following binary stage is 
The will 
have to wait the natural period of 
the 


before it 


insensitive. binary then 


preceding chain of binaries 
negative- 

Thus a 
2” is added to the overall 
the entire 


the 


can deliver a 

going pulse to its output. 
count of 
count of 


binary chain, 


where n is number of preced- 


ing binaries. 
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counter 


Binary unit of predetermined 


The last stage of the binary chain 
feeds the grid of a thyratron. This 
type of circuit reacts to a positive- 
going signal and not to a negative, 
as binaries do. Therefore, the out- 
put of the last binary in the chain 
is taken from the left-hand plate 
circuit. 

The NE-2 
is not used as an indicator, but as 
the relatively 
pulses. It acts as an 


internal neon lamp 


a pass device for 
large reset 
open circuit except at resetting. 
The monitor counter consists of 
manufac- 


V, and V,, 


These two dec- 


a pair of commercially 
tured counter decades, 
as shown in Fig. 3. 
ades, fed by isolating and mixing 
amplifiers V,, and V., total the count 
of the delay counter alone, the de- 
lay and 1, the delay and 2 or all 
three the 


selector 


counters, depending on 


position of the monitor 


switch. 


Maximum Count 
The 
as high as 64 times 3 or 


maximum count may be 


192. The 
monitor counter displays the count 
only to 99. The zero or one in the 


hundreds place can easily be as- 


sumed through foreknowledge of 
the setting of the counters. 
Resetting the control unit is ac- 
complished manually by momentary 
actuation of a three-circuit reset 
relay operated by a _ pushbutton 
switch either on the panel or at a 
semiremote position. The relay per- 
forms the following functions: the 
thyratrons are reset by the removal 
and reapplication of the plate sup 
ply voltage on their plate circuits; 
the predetermined counters are re- 
set by the application of a positive 
voltage pulse through their internal 
neon lamps (used as pass devices) 
to their properly selected grid-re- 
turn circuits; the monitor counters 
are reset by opening and closing of 
appropriate grid-return circuits. 


Applications 


The control unit, in conjunction 
with the NOTS mobile flash equip- 
ment, is used on the aeroballistics 
test range to make measurements 
of velocity, drag and other ballistics 
coefficients on missile models whose 
flight patterns must be determined 
made in the 
* On other 
test ranges at NOTS, the equipment 
is used to solve such ballistic prob- 


before tests can be 


aeroballistics laboratory 


lems as the behavior of small-caliber 
ammunition or rockets fired 
at various angles from rapidly mov- 
ing vehicles. One of the 
the equipment on 
location at the Supersonic Naval 
Ordance Research Track (SNORT) 
where such measurements are cur- 


when 


photo 


graphs shows 


rently being made. 

A control unit such as this, when 
used in conjunction with apparatus 
similar to the NOTS flash 
equipment, can have many applica- 
tions in 


mobile 


industry and research 


where extremely rapid, nonrepeti- 
tive motion demands photographic 
stroboscopic study. 
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MAGNETRON TESTER 
DETECTS LOST PULSES 


JMMARY 


Foreseeable airborne target speeds require continuous radar 


information flow otherwise missing transmitted pulses may cause loss of tar- 


get. Missing pulses in radar magnetron output are detected by this test set 


using coincidence techniques. Switch sets level, at which pulse is considered 


missing, in 10-percent steps. Video circuits are not used and only one adjust- 


ment is required for calibration 


By 


ETER KOUSTAS and DANIEL D. MAWHINNEY 


ODERN MISSILE and aircraft 
M speeds impose stringent re- 
quirements on radar magnetrons. 
To provide the continuous flow of 
data necessary for tracking and de 
struction of high-velocity targets 
a radar magnetron must deliver a 
virtually uninterrupted succession 
of output At foreseeable 
target speeds exceeding mach 2 the 


pulses. 


omission of even a single transmit- 


ted pulse may easily result in a 


4 


ma 
is 


Basic missing-pulse detection sys 


{ NTER 


FIG. 1 


FIG. 2--Comparison of direct-cancellation 
type (A) and coincidence type (B) missing- 
pulse detectors 
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Tube Division 
Radio Corp, of America 
Harrison, N / 


miss or complete loss of target. 
This article describes the types 
of missing-pulse detectors used at 
present for production testing of 
magnetrons as well as a new type 
developed by the authors. 


Definition 
In radar terminology a missing 
pulse is one having an energy con- 
tent less than a specified percent- 
age, usually 70 percent of normal, 





at the desired output frequency. 
Such a pulse may be caused by arc- 
ing or moding of the magnetron 
during all or part of a pulse period. 
Briefly, moding is oscillation at 
other than the desired frequency 
and may occur at frequencies from 
a few hundred to several thousand 
megacycles away from the operat- 
ing frequency. 

Test specifications for radar 
magnetrons give the maximum per- 


ae ey 
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Front and rear views of complete test instrument show the missing-pulse detector (top), the eelctronic counter (center) and regulated 


power supply (bottom) 


missible number of missing pulses 
as a percentage of the pulse-repeti- 
tion rate. These range from 0.25 
to 5 percent, depending on mag 
netron type and application. They 
are usually measured over a five- 
minute period. 


General Concepts 


Instruments for the detection of 
missing must 
pulses of improper frequency, in- 
adequate amplitude and inadequate 
width. 

A block 
basic elements of a missing-pulse 


pulses respond to 


diagram showing the 
detection system is shown in Fig. 1. 
A reference input signal, derived 
from the magnetron trigger circuit, 
informs the that an r-f 
pulse should be present. A demod- 
ulated sample of the magnetron’s 


detector 


r-f output is obtained by a probe or 
a directional coupler inserted in the 
transmission line between the mag- 
netron and its load. The probe or 
coupler is adjusted to provide an 
average power of a few milliwatts 
to the detector circuit. 

The 
sampling circuit is used to adjust 
the r-f input level. The frequency 
filter allows only pulses of the cor- 


variable attenuator in the 


rect operating frequency to reach 
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the demodulator. The action of sub- 
sequent circuits is such that pulses 
at other frequencies 
istered as missing. 


will be reg 


Cancellation 


Two general types of missing- 
pulse detectors seem to be in use at 
present. They are the direct-cancel- 
lation type and the coincidence type 
block diagrams of which are shown 
in Fig. 2. 

In the direct-cancellation type of 
Fig. 2A the reference input signal 
is a sample of the magnetron plate 
current pulse. This pulse is stand 
ardized as to amplitude and width 
in the shaper and is then applied 
through a variable-delay network 
to one input of a canceling circuit 
A sample of the 
pulse is rectified by a linear crystal 
demodulator, amplified and applied 
to the other input of the canceling 


circuit 


magnetron r-f 


This is a pulse-amplitude 
and pulse-width discriminator cir 
cuit. 

It may employ either a difference 
or adding amplifier depending on 
the relative polarities of the two in- 
puts. In there is no 


either case 


yutput from the canceling circuit 
when the two inputs are identical. 


A change in the width or amplitude 


of the r-f pulse results in an output 
signal which 
pulse on a 


registers a missing 


standard electronic 
counter. 
The 


pulse occurs a fraction of a micro- 


magnetron  plate-current 
second before the r-f output pulse 
reaches the pickup point. Conse- 
quently, a variable-delay network is 
used in the reference input circuit 
that 
simultaneously at the canceling cir 
cuit. 

In this system it is difficult to 
get a suitable sample of the mag- 
netron plate-current pulse for the 
reference signal. In addition, the 
internal circuit design is compli 
cated since video frequencies must 
be handled throughout. 

Operating 


to assure both pulses arrive 


adjustments are ex 


tremely critical and susceptible to 
drift time. As a result, the 


equipment must be recalibrated for 


with 


each test. For proper performance 


it must be operated by specially 


trained personnel. 


Coincidence 


In the coincidence-type missing 
pulse detector of Fig. 2B changes 
in the energy content of the r-f out- 
put pulse are converted to changes 
in the amplitude of a triangular 
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wave. An r-f sample is applied to a 
Knear crystal demodulator and the 
demodulated signal fed to an inte- 
grator circuit. The integrator out- 
put is a triangular wave with a 
peak amplitude proportional to the 
energy content of the initiating r-f 
pulse, 

A simple amplitude discriminator, 
usually a one-shot multivibrator, 
triggers when the amplitude of the 
integrated pulse equals or exceeds a 
predetermined value, The output is 
then applied to a simple coincidence 
detector. A shaped reference signal 
derived from the magnetron mod- 
ulator circuit is also applied to the 
coincidence detector. 

There is no output when both 
signals are present. When an r-f 
pulse is missing the coincidence 


stage delivers an output signal 


K * 0.4 OHM/MW 


ti 


28 x 
“4 
: cae 8 BARRETER 


4 6 24 3 
POWER IN MILLIWATTS 


FIG. 3—Power-resistance characteristic 
of 1/100 amp fuse and 821B barretter 


FIG. 4—-Barretter output voltage oscillo. 
graph 


| 


FIG. 5—Barretter voltage-output charac 
teristics 
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which triggers a conventional elec- 
tronic counter. 

Although this type of missing- 
pulse detector is less critical than 
the direct-cancellation type, it in- 
volves a large number of operating 
adjustments as well as the use of 
an oscilloscope and is not well suited 
for unskilled production- 
testing personnel. Also, the demod- 
ulator crystals burn out frequently 
and must be operated at low levels 
to assure a linear relation between 
r-f energy and demodulator output. 
The permissible r-f input levels are 
frequently so low that operating ad- 
justments and measurements 
difficult to make. 


use by 


are 


New Detector 


The missing-pulse detector de- 
veloped by the authors uses no video 
circuits, does not require a com- 
plex setup procedure and has only 
one operating adjustment. Although 
similar to the coincidence-type de- 
tector, it avoids the crystal demod- 
ulator difficuities by using a thermal 
detector; either a bolometer or bar- 
retter. This demodulator delivers an 
integrated signal having a peak am- 
plitude proportional to the r-f.en- 
ergy content of magnetron 
pulse, 


each 


When installed in a waveguide or 
coaxial cable a barretter will con- 
vert incident electromagnetic en- 
ergy into heat, hence its resistance 
will vary cyclically at the mag- 
netron pulse-repetition rate. The 
thermal sensitivity converts micro- 
wave pulse energy into signals to 
detect missing pulses. Little fuse 
type 8AG 1/100-amp fuses or equiv- 
alent provide performance 
to that of commercial barretters 
and permit a substantial reduction 
in cost. 

Typical between r-f 
power input and resistance for a 
NARDA type 821B barretter and 
a 1/100-ampere fuse are shown in 
Fig. 3. The nonlinearities at the 
lower the characteristics 
are caused by thermal radiation and 
conduction losses, 
the barretter 
temperature above that of its sur- 
roundings with a bias current, im- 
proves the linearity and minimizes 
effects of ambient temperature 
changes. A bias current of 6 ma 


equal 


relations 


ends of 


Raising or fuse 


plus the average energy from the 


sampled magnetron output is suf- 
ficient to put the operating point in 
the region of linear operation for 
an 821B. 

The bias current also provides 
the voltage drop which forms the 
integrated output signal. Thus, 
changes in resistance produced by 
the magnetron output pulses pro- 
duce proportional changes in the 
potential across the barretter ter- 
minals. Figure 4 is an oscillograph 
showing the signal output voltage 
obtained when a sample magnetron 
pulse is applied to the barretter. 

The peak amplitude is propor- 
tional to the energy content of each 
output pulse, ‘The resistance change 
of the barretter element is depend- 
ent upon both the peak power P,, 
and the pulse duration. The rate of 
temperature change is exponential 
and may be expressed as 7'/t, where 
T is the thermal time constant of 
the barretter element and ¢ is the 
duration of the applied pulse. 


Output Characteristics 


If the slight nonlinear relation 
between input power and barretter 
resistance is disregarded these fac- 
tors may be related by a constant K. 
The peak value of the barretter out- 
put voltage is then 

Cmax I KP, (1 er") 
where 7 is the current in 
amperes, P,, is the peak applied 
power in watts, and K is a constant 
of proportionality. This 
ship is shown graphically in Fig. 5. 

If the barretter thermal time 
constant T is equal to ten or more 
r-f pulse lengths, the deviation from 
linearity during the first 10 
cent of exponential change is only 
0.55 which 
glected. 

The signal voltage the 
barretter will be a direct function 
of pulse duration as well as peak 


bias 


relation- 


per- 


percent may be ne- 


across 


power. Thus, the amplitude of the 
output 
the energy content of each pulse. 
The thermal 
821B barretter is 350 microseconds 
and that of the 1 
approximately 


signal is closely related to 
time constant of a 


100-ampere fuses 
the Both 
types, therefore, are suitable for use 
at the 
ployed in magnetron testing. 

A schematic diagram of a miss- 
ing-pulse detector that works up to 
2,000 


same. 


pulse lengths usually em- 


pps is shown in Fig. 6, 
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FIG. 6—Missing-pulse detector circuit can operate at pulse repetion frequencies up to 2,000 cps 


The r-f signal channel receives 
the detected pulse from the bar- 
retter. The input 
erated as a cathode-driven ampli- 
fier to match the low output 
impedance of the barretter. A low- 
impedance circuit at this point also 


stage V, is op- 


minimizes stray signal pickup when 
equipment is in the vicinity of high- 
power magnetrons., 


Detected Pulse Amplifiers 


Two additional stages of ampli- 
and V, 
gain of the 
is approximately 450, 
viding an 


fication are provided by V 
The total voltage three 
stages pro- 


output signal of about 
45 v peak from a barretter signal 
of approximately 0.1 v peak. Be- 
cause there is no need to reproduce 
video information the bandwidth of 
this amplifier is 50 ke. 
Cathode follower V,, is 
third 
V, and the amplitude discriminator 
V,. This discriminator contains the 


only 


used a8 a 


yuffer between the amplifier 


equipment operating adjus 
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The 


sets the 
! 


energy level which pulses must con- 


ment. adjustment 
tain not to be counted. 
The output of V, is 
through a 100,000-ohm 
the cathode of V,, connected as a 
diode, normally con- 
a positive voltage ap- 


applied 
resistor to 
and is made 
ducting by 
plied to its plate through the arm 
of the switch. The 
switch is a voltage divider 


six-position 
whose 
determines the 
applied to the plate of V 

sitions permit 
relative pulse-energy levels between 
50 and 100 
After 
the energy 


position potential 
Its six po- 
the selection of 
percent in 10-percent 
steps. calibration it is set to 
level below which it is 
desired to make a pulse register as 
missing. 


When V 
the signal 


most of 


developed 


is conducting 
voltage is 

across the 100,000-ohm series re- 
shunt 
diode 


capacitor. 


sistor because of the low 
impedance presented by the 
and the 


When the 


plate bypass 


signal voltage reaches a 


sufficiently value the 
cathode will be driven positive with 
respect to the plate and conduction 
will stop. 

At this point approximately nine- 
tenths of the signal voltage above 
the cutoff value will be developed 
across the megohm cathode resistor. 
The voltage at which cutoff occurs 
is determined by the d-c potential of 
the plate and consequently by the 
position of the selector switch. 

The signal across the 1-megohm 
cathode resistor is applied to the 
grid of V, which is biased just be- 


positive 


yond cutoff to prevent response to 


spurious signals or power-supply 


transients, 


Amplitude Discriminator 


When the input signal is large 
enough to drive V, to conduction, a 
negative trigger appears at the 
plate circuit of V, and is coupled 
to the grid of the conducting half 

of a single-shot multivibrator. 
The output signal at the plate of 
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V, the 
the single-shot 

a negative-going 
pulse. 

This pulse is produced only when 
the input to discriminator V, is 
greater than the preset value which 
determines that a normal r-f pulse 
at the correct operating frequency 
is produced by the magnetron. The 
gain obtained in V, provides 
adequate voltage to assure positive, 
noncritical triggering of the one- 
shot multivibrator. 

The combination of an amplitude 
discriminator and triode amplifier 
provides sharp, positive threshold 
operation and good freedom from 
drift which might affect the ac- 
curacy of count over extended 
periods of time. Another cathode- 
follower buffer stage V, couples the 
output of the multivibrator to one 
input of the coincidence tube V,,. 


half of 
multivibrator is 
50-microsecond 


nonconducting 


Reference-Pulse Channel 


The second input to the coinci- 
dence tube is processed through the 
reference-pulse channel. This input 
must be present each time the 
modulator pulses the magnetron 
and is derived from a negative pulse 
obtained from the pulse supplied to 
the magnetron or from any nega- 
tive-going signal developed by the 
modulator circuit 

The reference input is used to 
trigger single-shot multivibrator V,, 
and V,,, producing a 25-microsecond 
pulse which is differentiated by the 
coupling network consisting of a 
100-puf capacitor and a 22,000-ohm 
resistor and is applied to amplifier 
V,,. This normally cut-off amplifier 
responds only to the positive spike 
or trailing edge of the differentiated 
pulse which then appears at its 
plate as an amplified negative pulse. 
This pulse is fed through the 
cathode follower V,, to the cathode 
of the coincidence tube V,,. 


Coincidence Detector 


Coincidence detection is accom- 
plished in V, which is noramlly cut 
off by a 80-v negative d-c grid bias 
as shown in Fig. 7. The signals 
derived from the r-f detector chan- 
nel and reference channel are ap- 
plied respectively to the grid and 
cathode of Vp. 

When an r-f pulse is missing, the 
negative-going 30-v cathode pulse 
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FIG. 7—-Coincidence detector with normal 
input signals 


overcomes the 30-v fixed grid bias 
and develops an output signal at 
the coincidence detector plate. 
When both signals are present, the 
negative-going grid signal of ap- 
proximately 75 v overrides the 30-v 
cathode signal and prevents the 
tube from conducting. 

The 75-v negative grid pulse 
starts before the cathode pulse, and 
has a duration of approximately 50 
microseconds. Consequently, the 
grid pulse is still present at the 
grid after the cathode pulse has 
passed resulting in no output when 
both pulses are present. 

To obtain a standardized output 
to drive a commercial electronic 
counter the output of V,, is applied 
to one-shot multivibrator V,, and 
V,. This multivibrator drives 
cathode-follower output V,, and Vy, 
in parallel, which delivers a posi- 
tive 100-v pulse at Jow impedance. 


Adjustment 


The initial adjustment of this 
missing-pulse detector requires an 
oscilloscope to view both the de- 
modulated r-f input signal and the 
waveform at the cathode of V,. The 


barretter output signal may be 
easily simulated by a source of 
short rectangular pulses having 


a duration of 1 to 5 microseconds 
and a repetition frequency with a 
duty cycle of approximately 0.001. 
These pulses are applied to an R-C 
integrating network, and the volt- 
age across the integrating capacitor 
is used as the input signal. Pulse 
amplitude is adjusted to give a 
peak signal voltage of approxi- 
mately 0.1 v. 

The energy level-selector switch 








at the 
maximum plate-voltage position. 


is first set 100 percent or 
The plate voltage on V, is then 
varied by the two 10,000-ohm po- 
tentiometers in series with the 
switch until an output is just pro- 
duced at the cathode of V,. 

The d-c plate voltage of V, is ther. 
measured. Signal input is then re- 
duced 50 percent and the 10,000- 
ohm potentiometers adjusted until 
output appears at the cathode of V,. 
The plate voltage of V, should again 
be measured. The input signal is 
removed and the two potentiometers 
again adjusted to provide the two 
voltages just measured. No further 
adjustment is necessary. 

To operate the missing-pulse de- 
tector, the r-f signal-input level is 
adjusted by the variable attenuator, 
stating from the maximum-at- 
tenuation position, until the counter 
stops counting the pulse repetition 
frequency. At the beginning of this 
adjustment the energy-level selector 
switch is set at the 100-perecent po- 
sition which automatically cali- 
brates the instrument. The switch 
is then turned to the energy level at 
which it is desired to make a pulse 
register as missing. 


Conclusions 


Complete shielding of the miss- 
ing-pulse detector is needed to pre- 
vent spurious signal pickup. As an 
additional precaution against such 
pickup, low-pass filters were in- 
serted in the power supply leads 
at the points where these leads 
enter the instrument. The power 
supply incorporates voltage regu- 
lation to guard against line fluctua- 
tions. After several hours of 
continuous operation the 
of certain resistors changed 
ficently to cause improper operation. 
But proper operation could be re- 
stored by cooling. To eliminate this, 
a blower installed 
further heating difficulty was ex- 
perienced during several months of 
continuous operation. 

The maximum pulse-repetition 
frequency which can be used with 
the instrument is approximately 
2,000 cps because the thermal lag 
of the demodulator element limits 
the amount of cooling between 
pulses. However, magnetrons nor- 
mally operate well within the instru- 
ment’s capabilities. 


values 
suf- 


was and no 
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Reading on slide-rule dial corresponds to position of step on crt, left. 


Controllable inductors are in rectangular cans on rf chassis at 


right in tcp view of receiver, center. Panoramic display, right, shows |-uv and 1,000-uv signals separated by 500 ke 


FERRITE INDUCTORS 
Tune Panoramic Receiver 


UMMARY 


superheterodyne that features high sensitivity with low image response. 


Scanning from 100 to 150 me is accomplished by double 


Electrically tracked ferrite inductors in tuned circuits of three r-f amplifiers, 


oscillator and mixer contribute to image rejection. Step display on ert facili- 


tates measuring frequency of intercepted transmission 


By FRED C. GABRIEL 


Engineering Department 
CGS Laboratories, In¢ 
tamford, Connecticut 


ESIGNING A VHF RECEIVER with 
D rigid specifications on noise 
figure and spurious-response level 
becomes a substantial problem when 
the receiver is a wide-range pan- 
Solving it hinges upon se- 
which 


oramic. 
lecting a sweep component 
will give the desired frequency cov- 
still itself to the 
optimum receiver cir- 


erage and lend 
design of 
cuitry. 
The use of controllable inductors 
as tuning elements has made it pos- 
sible to construct a panoramic re- 
ceiver to sweep from 100 to 150 me 
10 db 


and with spurious responses (cross- 


with a noise figure of about 
modulation) approximately 70 db 
below signals. 
120 db 
the 


Image responses are 
down. A _ block 


receiver 18 given in 


about dia- 

gram of 

Fig. 1. 
In superheterodyne _ receivers, 


noise figure and spurious-response 
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the front 
end. Considerations of overall gain 


level are determined by 


and selectivity can largely be de- 
ferred to the design of the i-f am- 
Figure 2 shows the sweep 
the 
amplifiers, 


plifier. 


tuned sections of receiver in- 


cluding r-f mixer and 
oscillator. 

Of the various elements available 
for panoramic tuning, controllable 
inductors offer advantages in size, 
weight, stability and freedom from 
moving parts while meeting the re 
quirement for a 2.25-to-1 reactance 
the 100 to 
range. In addition, they are readily 


swing to cover 150-me 
ganged. for multiple-tuned circuits 
and can be made to track accurately 
in quantity receiver production. 
provide 
width 


frequency if 


Simple circuits can also 


adjustable scan rate, sweep 


and sweep center 
needed, 
Controllable inductors selected 
are CGS type XH-147 Increductor 
units. The construction of these in- 
ductors is shown in Fig. 3A. A rod 
of high-frequency ferrite material 
forms the core of the signa] wind- 


ing. The incremental permeability 
of the core, and hence the induct 
ance of the winding, is varied by 
the amount of magnetic flux created 
by current in the control winding 
the iron 


yoke, A bias winding establishes the 


and carried in laminated 


operating point of each inductor. 
Tracking between units is obtained 
by adjustment of the d-c supplied 
to this winding. 

The 


signed to provide the desired degree 


receiver front end was de- 


of image rejection and spurious- 
response suppression with due re- 
gard for the varying Q character- 
istic of the controllable inductors. 
Figure 3B shows measured Q values 
obtained for a typical XH-147 con- 
trollable inductor resonated with a 
fixed capacitor and tuned over the 
100 to The 


current required to accomplish this 


150-me band. contro! 


is also plotted 


Front End 


In the receiver front end, the sig- 
nal is first amplified in a low-noise, 
cascode stage with tuned input and 
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FIG, 1 


MARKER 


STEP 


MARKER 


AMP N 


Double superheterodyne receiver includes five intermediate-frequency stages 


following sweep-tuned radio-frequency section 


output circuits, The use of series- 
voltage the 
input grid makes possible a lower 
noise figure than is obtainable with 
untuned inputs. 

The input stage is followed by 
two pentode r-f amplifiers and tri- 
ode mixer linked by double-tuned 
interstage networks. The control- 
lable inductors in the tank circuits 
individually packaged units 
with no inductive coupling between 
them. Hence it is necessary to pro- 
vide external coupling elements in 
the form of capacitors C which pro- 
vide an impedance common to both 
tuned circuits in the pairs. 


resonant step-up to 


are 


A capacitor used in this manner 
coupling coefficient k 
which decreases with increasing 
frequency to compensate for the 
rising Q of the controllable induc- 
The result is a gain-band- 
characteristic 


provides a 


tors. 

width 
flat over the frequency range of the 
receiver. The term kQ which deter- 
mines the ouput voltage of the cou- 
is held 


substantially 


pled circuits at resonance 
approximately constant. 


The triode mixer receives the out- 


put of the r-f stages and the local 
oscillator, which is tuned by a con- 
trollable inductor identical to those 
Series and shunt 


in the r-f section, 


Ke X1,000 
ALL CIN puF 


tracking coils adjust the tuning 
range of the oscillator to the 130 
to 180-me range required for opera- 
tion with a 30-mc i-f. The tracking 
inductors analogous to the 
series and shunt tracking capacitors 
commonly used in manually tuned 
receivers. 


are 


1-F and Video 


A two-stage i-f amplifier oper- 
ating at 30 mc is followed by a 
crystal controlled second local os- 
cillator and a mixer. A second i-f 
of 3 me is thus produced. It is am- 
plified in three pentode stages, de- 
tected, amplified and applied to the 
vertical deflection plates of the dis- 
play tube. The double superhetero- 
dyne circuit makes it 
achieve an effective receiver band- 
width of 30 ke, 


than-adequate 


possible to 


providing more- 
resolution 
The practical resolution of current 
models of the limited 
by cathode-ray tube and spot size. 

To provide a logarithmic display 
of signal amplitude on the ert, a 
fast-acting age voltage is applied 
to the grids of the 3-mc amplifiers. 
This gives these stages a signal- 


signal 


receiver is 


compressing action which causes a 
60-db range in signal strength to 
appear as a 6-to-1 variation in pip 
height on the display screen. 
Control current for all the con- 


OUTPUT 
TO MARKER 
ciIRCUIT 


Sweep 
CURRENT 


500 BIAS 
500 CURRENT 


TO MANUAL GAIN CONTROL 
500 

T cee IN3dIS 
= su 

LIMITER 222K 


FIG. 2—Seven controllable inductors tune r-{ stages, mixer and oscillator. Manually adjusted gain bias is applied to second and third 
rf amplifiers. Capacitors C are externa! coupling elements of controllable inductors 
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TO CONTROL 


FIG, 4 
baseline of cathede-ray oscilloscope (B) 


trollable inductors is supplied by a 
6AQ5 with high 
The tube functions as 
a high-impedance 


single negative 
feedback. 
current source 
feeding all the controllable-inductor 
The 


high-impedance current driver tends 


control windings in series 
to make the current output closely 
follow the input waveshape despite 
an inductive load 


The 


curve 


frequency-control current 


Fig. 3B) reveals a non- 
linear relationship. Therefore, some 
modification of the saw-tooth sweep 
waveform is needed to produce a 
frequency sweep which is linear 
Two successively biased 


tne 


with time. 
shunt diodes operate on 
tooth 


curvature, 


saw- 
wave and introduce gradual 

The modified saw-tooth is ampli- 
fied and applied to the grid of the 
6AQ5 


shown in 


The shaper and driver are 
4A. The 
the amplifier 


Fig. two 


petween 


neon 
lamps and 
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+250 V REG— 


OUTPUT TO VERT 
OEFL CIRCUIT 


250 V 
REG 


SAw-TOOTH 

INPUT 
FLYBACK RESET 
PULSE FROM SAW GEN 


Biased diodes shape sawtooth signal to produce linear frequency sweep (A). 


current driver act as a d-c capacitor 
providing direct coupling between 
the stages while dropping the d- 
level to a suitable value. 

rhe receiver is swept at 
The the 
waveform resets all the controllable 
the 


netic state, thus avoiding mistrack 


LO cps 
retrace portion of sweep 


inductors to same initial mag 


ing due to hysteresis 


Markers 
Frequency measurements of dis 
facilitated by a 
the 
knob 
The 
operator adjusts the knob until the 


played signals are 


movable, step-type marker on 


crt baseline controlled by a 
and calibrated slide-rule dial. 
vertical step coincides with the pip 
representing the signal. Frequency 
read from the dial with an 
better than 1 percent. 


The marker circuit is passive to 


can be 


accuracy of 


avoid oscillator radiation and inter- 
The knob 


ference marker rotates 


FIG. 3—High-frequency controllable induc- 
tor (A) and control and Q characteristics as 
functions of frequency (B) 


K*x!,000 
CIN peF 


Trigger circuit produces step marker on 


variable Fig. 4B 
with a fixed in 
130-180 


the range of the receiver local os- 


capacitor © in 
vhich resonates 


ductor over the range me, 


cillator. Dial calibration, however, 
is from 100 to 150 me 

A sample of the sweeping local- 
oscillator voltage is amplified and 
applied to this tuned circuit, caus- 
when fre- 
quency coincidence occurs between 
the and the 
manually tuned tank circuit. The 
ringing rectified and 
ised to turn on a Schmitt trigger 


ing it to ring briefly 


sweeping oscillator 


waveform is 


circuit connected to the vertical de- 
flection the This 
creates the step in the baseline, The 
trigger circuit is reset during the 
flyback interval by a retrace pulse 


system of ert. 


derived from the sweep generator. 
The design of receiver and con- 


trollable inductors was under the 
direction of Carl G. Sontheimer and 


W. Reid Smith-Vaniz 





Magnetic Shift-Register 


By R. ©. KELNER and M. H, GLAUBERMAN 


Asst 


UMMARY - 


Chief HBngineer 


Laboratory for Electronics, Inc. 
Koaston, Mase 


Senior Engineer 


Printed decimal digits 0 to 9 are easily recognized by a mag- 


netic shift register using digital-to-analog converters at each stage. Recogni- 


tion is obtained using a waveform-fitting function instrumented with the 


shift-register for correlation. Equipment responds to best fit, hence complete 


correlation is not necessary to identify input. Unit is thus insensitive to noise 


from imperfectly formed digits and/or dirt 


CORE 
STAGE 


CORE CORE CORE 
STAGE STAGE STAGE 


5 9 N 
> var 
CT fe ims 


CORE ROW O 


| | «2! TURNS 


- 
CORE ROW | 


] Bz? TURNS 


CORE ROW2 |; 
i 


DIGITA 
CON 
VERTER » 
| F K2" TURNS { 
~- 4 4 


“q CORE ROW R 


FIG, 1 
register 


— SHIFT-REGISTER with 
simple digital-to-analog con- 
verter at 
scribed, 


Block diagram of magnetic shift- 


each stage is to be de- 
A waveform-fitting func- 
tion is presented, which coupled 
with the shift register, identifies 
time functions associated with the 


printed digits 0 through 9. 


Magnetic Shift Register 


The nature of a magnetic shift 
register can be reviewed by refer- 
ring to core row zero in Fig. 1. The 
register consists of N cores in 
series, Information is read into the 
first core where it remains until 
the register is shifted. The shift 
windings of the N cores are con- 
nected In advancing the 
information from core 1 to core 2 
the shift signal erases the content 
of core 1. The next shift pulse ad- 
vances the content of core 2 to core 
3, erasing 1 and 2 and advances any 


in series, 
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second read-in signal in core 1 to 
core 2 and so forth. 

The register of Fig. 1 does not 
recirculate so that on the shift pulse 
following that which advances the 
first bit to the Nth core, the first 
bit is stepped out of the register. 
Access to the information in the 
cores can only occur during the 
shift pulse time. A single shift 
signal suffices to advance any infor- 
mation to the next stage from each 
preceding stage. 


Digital-to-Analog Converter 


Returning to Fig. 1, assume that 
the input signal is binary coded and 
quantized to R bits. Each register 
core row has one of the R bits as its 
input The R each 
register stage have K2" turns of 
wire wound around each core and 
these are all in series 
aiding, terminating at points p and 
q. 


data, cores of 


windings 


This arrangement is illustrated 
and K 1. The 
voltage across terminals pq is E,, 
K (a2° + b2' +... 72"), when 
the register is shifted, where a, b, 
. r are either 1 or 0, dependent 
on whether there is or is not in- 
formation in core rows a, b,... 
The digital-analog conversion 
(dac) action is shown in Fig. 2. 
Curve (A) is an aperiodic function 
quantized in amplitude to seven bits 
and in time to fifteen samples by a 
binary coder. Curve (B) represents 


only for stage 3 


FIG. 2—Reference correlation waveform 
(A) is quantized (B) and compared with 
second function (C) obtained from nu- 
meral passing by light slit and is shown 
in quantized form (D). Comparison of 
quantized wave forms is made by operat- 
ing on (E) and (F) to obtain auto correla- 
tion function (G) 
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orrelator 


DIRECTION 
OF TRAVEL 


FIG. 3—Digit 7 moving across light slit 


the output across the dac winding of 
the first stage of the register in 
Fig. 1. The output of the second 
stage is identical in shape but dis- 
placed in time by the time between 
samples, the shift pulse repetition 
interval. In general the envelope of 
the time-amplitude response of the 
ith stage of the register is similar 
to that of the input function, from 
which it is delayed a time i. 

The important factors involved in 
the accuracy of the binary to ana- 
log conversion are the current-flux 
characteristics of the cores, the 
tolerance range of the capacitors 
and the spread in diode threshold 
levels and back impedance charac- 
teristics. 


Printed-Number Identification 


Electrical signals, characteristic 
to the digits to be recognized, were 
obtained by moving the numbers 
across a brightly illuminated nar- 
row slit of light with a germanium 
photocell mounted nearby. As the 
number passes the slit, the photo- 
cell output varies in time as a func- 
tion of the amount of black pass- 
ing by the slit. The long dimension 
of the light slit is slightly greater 
than the width of the widest num- 
ber to eliminate a need for precise 
lateral registration. 

Its narrow dimension is smail 
enough to bisect horizontal strokes 


ELECTRONICS — August, 1956 


Cc 


Q2904 


@QIIWI- -FQMBIID HOG (HOGS KEW.- 


039900-~3909 


~ 
~ 
> = 
= 


N 
e 
'™ 
a 

a 


» » 


SPIWIS?. - 2OBSQWVSNYY BROS WO *% 


FRIDD™ -9e 


ek 


Magnetic shift-register correlator. Switches are used to set up storage 


that make up the number. The 
geometry is shown in Fig. 3. Oscil- 
loscope pictures of the waveform 
characteristic of the ten digits are 
shown in a photograph. 

A theoretical study, for slit-to- 
number orientations between 0 and 
+60 degrees was made to test the 
efficacy of such well-known cri- 
teria as the correlation coefficient 
and the correlation function to 
distinguish between the digit wave- 
forms. 


Correlation 


The final correlation criterion 
examined and the one that was in- 
strumented, is 


The subscript i denotes one of n 
sampling intervals. The subcript / 
represents the general unknown or 
input waveform corresponding to 
one of the ten digits to be identi- 
fied. Subscript | represents the gen- 
eral known or reference waveform 
that is permanently stored in the 
shift register correlator. The ampli- 
tude of the input waveform j at 
sampling time iis z. The amplitude 
of the stored reference waveform at 
sampling time i is ». When the in- 
put is the same as the stored wave- 


form j l, the case of auto-corre- 


of any two arbitrary waveforms at one time 


lation, the first product of the equa- 
tion is equal to unity for every i. 

The summation in the second 
term of the equation represents the 
integral of the unknown input and 
the factor 1/kl is chosen to make 
the second term product unity when 
j l. The equation is identically 
equal to zero when j = l. For cross- 
correlation j »* l, the individual i 
terms of the total summation, which 
are equally likely to be positive or 
negative, are made positive by the 
absolute value brackets, 

The number correlation function, 
oy, » is explained in more detail in 
Fig. 2. (A) shows an ar- 
bitrary f,(t) which will 
be used as a standard with which to 
compare a function f, (t). 
The ordinate is divided into 7 
quanta and 0 to indicate the re- 
sponse of the ade at the sampling 
times shown on the abscissa, Curve 
(B) represents the analog to digital 
the waveform is 
shifted into the register. The ordi- 
nates have the values z,, l, es 


2, Bes 8, & 34, ete. and their 


Curve 
function 


second 


conversion as 


i6¢ 
Sum J ay = 50. 


Having obtained these values by 


l 


observation the correlators’ i 


factor is set equal to 1/50 and each 
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PULSE GEN | 











FIG. 4-—Instrumentation of correlator 


of the 1/r,, factors is set to make 
the corresponding z,, terms equal to 
unity: 1/7, , L/L, 1/ru 4, 1/Ts 
4, W/t 4, ete. Each term of 
the sum is thus unity and the func- 
tion nulls for autocorrelation. 
Curves (C) to (G) show the de- 
tails of cross-correlation where a 
second function f, (1) is compared 
to the function f, (t). 
Curve shows the unknown 
The ordi- 
have the values 7,, l, 


reference 
(D) 
after digital conversion. 
nates 2, 

2 


: - ’ 
ey oO, Vy Do, 2%, 6, 


ete. and 


their sum Lis 


= 67 
Curve (E) illustrates the first term 
of the equation 7“ 


ru 


The numerator takes the values of 
the (D) curve and the denominator 
the (B) curve: 


6 
i 

: 2 ~e-, ett. 
ra 3 


In (#) each ordinate in (E) has 


Lrij 


ki 
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SUMMIN 
AMPLIFIERS 


subtracted from it. The numerator 
is 67 while the denominator’s value 
is 50, the sum of the ordinates of 
the reference function (B). Com- 
parison of (F) and (G) shows the 
advantage of taking the absolute 


FIG. 5—Curves show the significance o 
time response in autocorrelation 


Waveform characteristic of digits 0 to 9 


value in order to get, a maximum 
spread in 
and autocorrelation. 

Figure 4 illustrates the instru- 
mentation of the correlating func- 
tion. Ater time and eight-bit am- 
plitude quantization, the function 
is shifted into the 20-stage shift 
register. Since all stages are iden- 
tical, only the ith stage is singled 
out and exploded. The voltage across 
terminals a-e is +2 


response between cross 


, and across d-h, 

x, Windings b-f and c-g are run 
serially and additively through all 
20 stages of the register, with op- 
posite sense, so that the voltage at 


m and n is minus and plus 


respectively. 


The multiplier constant 
Tit 


is established by the resistors be- 
tween a-e. With the given resistor 
ratios, the binary switches can set 
in attenuation factors varying from 
1 to 4. This range accommodates 
the 7 quantized values of z,. The 
switches are so ganged that z,, and 

“,, are always attenuated by the 
same factor. (The multiple resistors 
and switches were for experimental 
purposes. In practice, only two each 
are required for x,). The 
outputs across q-e and p-h are then 


+a, and 


respectively plus and minus 
Til 


representing the first term of the 
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correlation function. The second 


term of the function is developed at 


mo 
s and t where + aj 
Fadl 


ihe subtrac- 
within the 
is made by 


is attenuated by 1/k. 
tion of the two terms 
absolute value bracket 
connecting s and t to terminals h 
and e, the low potential ends of the 
+a,, windings and the difference 
appears between ground and points 
p and q. 

There appears from p to ground 


ry r 


To 


and from q to ground 


The diodes connecting p and q to 
the common resistor R,, serve as 
full wave rectifiers and the absolute 
value of the ith term of the total 
sum this 
Similar connections to the summing 
from the other 19 
stages. This indicates that the abso- 
lute the 20 


total summation are all collected by 


appears across resistor. 


node are made 


value of terms of the 
the summing amplifier whose out- 


put is then the desired function 


Time Response 


As the waveform is shifted into 
the register it progresses from left 
to right and is said to be in registry 
when the leading edge is in the Nth 
register change 

The 
is equal to or greater than the num- 
ber of times the function M is sam- 
the ade. The 
registry defines time T 
autocorrelation, it is at 


number of core 


stages N 


pled by function in 
0 and, for 
this time 
that the 1/r factor in the Nth stage 
of the register attenuates the first 
n 1) time-sampled ordinate of 


the unknown such that 


this on, for 
T 0 the 


Carrying autocor- 


relation, at remaining 
l 
that each of 


factors are set such 


the following products is equal to 
unity; — : 


etc. Also at this time zi, the integral 
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0 5 
| 6 


3 8 
4 4 
FIG. 6—Wavetorms shown quantized 


of the function, is reduced to unity 


by the factor. 


The significance of the time re- 
Fig. 5. Di- 
func- 
autocorrelated 


sponse is reviewed in 
agram (A) 
tion that 
When the 


the core stage and sum attenuators 


shows an input 
will be 
function is in registry, 
reduce each term of the function to 
unity making the sum equal to zero. 
(B) 
of the integral from the time the 
i ] 
shifts into the first core stage until 
the 7 T ordinate leaves the final 
stage N., 

The 


ordinates are in registry at T 0 


Curve shows the construction 


ordinate (leading edge) 


core 


maximum occurs when the 


Curve (C) shows autocorrelation 


at = 


in core 


0 when the 7 1 ordinate is 
stage N and the 1 T 
ordinate is in the 
(N — T) 
4 the curve appears at the output of 
and the 
T 0 point on the curve is selected 


core stave 


Instrumented as in Fig 


the summing amplifier 


which is opened 


0 by the 


in the AND 
only at 7 
signal 


The output 1 


gate 


interrogation 


zero for autocor- 


relation. The curve in (D) 
sents a second function to be 
correlated with that in (A). Its in- 
tegral, shown in (E), is diplaced to 
the right since its time duration is 
longer. The integrals in (B) and 
(E) can reach peak value at the 
same time. Regardless of the dura- 
tion the T = 0 ordinate in (B) and 
(E) can be equal or unequal. 

Curve (F) shows the cross-cor- 
relation observed at the output of 
the summing amplifier in Fig. 4. In 
this case the output of the AND gate 
is greater than zero. 


repre- 


Digit Storage 


the 
ciated with the ten digits there are 
ten sets of windings on each core 
stage, a 1/r and 1/k attenuator as- 
sociated with each set and ten sum- 
ming amplifiers each gated with the 
T 0 (interrogation) pulse. Ten 
lines, so gated, corresponding to the 
digits 0 through 9 go to an ampli- 
tude having ten 
lines 


To store waveforms asso- 


selector output 

The characteristic of this selector 
is that a pulse appears only on the 
output line whose corresponding in 
put was the smallest of the ten in- 
put signals. 
the output lines could operate tex 


Signals appearing on 


minal equipment, such as printers, 
sorters and accumulators. 

Complete correlation is not neces 
identify the 
forms since the equipment responds 
to the best fit 
thus insensitive to 
caused by imperfectly formed digits 


sary to input wave 
The correlator is 
noise such as 
and dirt on the printed media. 

The correlator has two complete 
sets of windings on each of the core 
stages and by changing the binary 
ordered toggle switches it can be 


made to store any two arbitrary 
vaveforms at one time 
The waveforms 


taken at the T 
summing amplifier 


Fig. 6 
0 gated output 
with the 
numbers corresponding to the wave 


were 
of a 


forms in a photograph going under 
the photocell in the sequence 0, 1, 2 
iis om 

The authors acknowledge the a 
sistance of J.S. Shipman, H. Rubin 
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The sponsored by the 
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UMMARY - 


control circuit during power half-cycle to increase voltage gain by factor of 


Synchronously switched biased diodes insert impedance in 


three or four over half-wave amplifier, while maintaining effective 10,000- 


ohm input. Simplified design reduces number of components by one-half to 


two-thirds that of conventional system 


By GEORGE SCHOHAN* 


Eclipse-Pioneer Division 
Benda Aviation 
leterboro, N. J. 


Transient-Controlled 


HALF-WAVE bridge-type magnetic 
amplifiers have found extensive ap- 
plication for the solution of various 
instrumentation and control prob- 
lems. However, mutual coupling 
between signal turns and power 
turns requires the installation of a 
series control resistor to avoid load- 
ing amplifier and signal source dur- 
ing the power half-cycle., Additional 
amplifier stages are then required 
to increase the circuit gain back to 
a satisfactory level. 

These considerations suggest the 
use of a synchronously operating 
on-off switch to insert an impedance 
in the control circuit during the 
power half-cycle only. One electri- 
cal synchronous-switch analogy is 


AC SIGNAL 


FIG. 1—-Biasted-diode synchronous switch 
used in transient controlled amplifier 


FIG. 2-—-Transient-controlled magnetic am- 
plifier circuit (A) uses Supermalloy core 
material having hysteresis loop shown at 
(B) 
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the biased-rectifier shown in Fig. 1. 
When point 1 goes positive, the 
rectifiers conduct and signal cur- 
rent through R, is equal to EF gigns:/ 
R, providing EF suppiy/Rs S E ssgnas/ 
R,. When point 1 goes negative, E 
signs: SeeS the impedance R, + R,, 
which is usually high if 2 yu»1y >> 


Application 


The application of this technique 
to the standard half-wave magnetic 
amplifier is shown in Fig. 2A. Pro- 
viding the bias resistances are suf- 
ficiently high, the signal source may 
be considered to be isolated from 
the amplifier during the power half- 
cycle. During the reset half-cycle, 


|,000-OHM LOAD 


CORE 2 CORE | 


SIGNAL 
(A) 


the bias rectifiers conduct and the 
signal may be assumed impressed 
directly across the control] windings. 

With this arrangement, the volt- 
age gain of the standard amplifier 
increased by a factor of three or 
four while maintaining an effective 
10,000-ohm input. 

The transient controlled amplifier 
uses a Supermalloy core. This ma- 
terial has a narrower hysteresis 
loop than Orthonol, signifying a re- 
duced magnetizing-current level. 
A second important characteristic 
is the core state after the removal 


of magnetizing and saturating 


*Work done while with Magnetics Di- 
vision, Naval Ordnance Laboratory, White 
Oak, Md 
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o 


Transient-controlled maqnetic amplifier encased in plastic plug-in, left, mount uses only a few more components than conventional half 
wave amplifier circuits. All components are shown at right 


Magnetic Amplifier 


force. The flux-operating point is 
then at Point A of Fig. 2B which, 
for Supermalloy, represents a less 
and conse 


saturated core condition 


quently a high impedance 


Core Action 


3A shows the action 
half-cycle. Ap- 
polarity 


Figure core 


during the power 
plication of a signal of 


opposes the reset action of 
and this will fire 
half-cycle. On 


adjustment of 


shown 
first in 


core ] core 


the power conduct 
ing and with proper 
C, and R , the re 


current Is 


sultant transient 
made to approach zero 
firing of core 2. The 
flux is then 
Fig. 2B. The 


then a high impedance, 


previous to 
core-1 positioned at 
point A of core is 
and requires 
volt-time area before it can again 
established 


takes 


a path through its own power wind 


saturate. The current 


when core 2 fires, therefore, 


ings and is displaced in time fron 
the core-1 current as 
3B. As a result of 
effect the 


in polarity as shown in Fig. 3¢ 


shown in Fig 
this cross-firing 
capacitor voltage reverses 
> and 
shown in Fig 


end of the 


a charge of polarity 
3A will exist on C, at the 
power half-cycle 

In Fig. 3D, 
the contro] half-cycle, the 
is free to discharge through 
fier D, and D, via the 


vindings and the 


it is seen that during 
capacitor 
recti 
core-l power 
supply source 


The discharge-current wave shape 
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A-C SUPPLY 


» THEORETICA 


(D 


WAVE 


EFFECT OF LOAD AND 
CORE INDUCTANCE 


{7 AREA A 


AREA RA f 


SHAPE 


80° 


SUPPLY 


VOLTAGE 


, 


FIG. 3—Amplifier action during power half-cycle (A) with circuit waveforms (B and C). 


During control half-cycle (D) waveform is as shown at (E). 


determined from net control circuit current 


Fig. 3E. A 
of this current, i,, passes through 


core 2 


is shown in portion 
the control winding of 
via the signal This 
ponent opposes the normal flow of 


source, com- 
signal current and also negates the 
However, 
the overwhelming effect of i, on 
control 


control action on core 2. 
core 1 results in a net in- 
Any current 
flow opposing i, through rectifiers 
D, and D, during this period is 
countered by the autotransformed 
bias current, 


crease in circuit gain. 


Input impedance can be 


The signal-source component of 


i, and 7, is limited by biased recti 
fier D,. The condition imposed is 
that i, i, Ras (1) 
with the chief 


creasingly ineffective at 


result that i, is in- 
higher 
signal levels. 

Fig. 3F, the 


put-impedance. 


From amplifier in 


level may be ex- 
pressed as 
Zin (with 
Area B Z,, 


Design of 


capacitor ) Area A 
(no capacitor ) (2) 
this 


obtaining the 


circuit Is con- 


centrated on maxi- 


177 





FIG. 4—-Gain curves for transient controlled magnetic amplifier 
with a 400-cps servo motor and tachometer system (left) and with 


1,000-ohm resistive load (right) 


mum gain with minimum control 
circuit The 
length of magnetic path should be 
Also a high 
turns to 


current, core mean 
as short as possible. 


ratio of power control 
turns is necessary for voltage gain. 

Operation of this amplifier is 
dependent on near-perfect rectifier 
Selenium rectifiers 


were found unsuitable for this ap 


characteristics. 


plication; silicon diodes were satis- 
factory, with germanium rectifiers 
a substitute when temperature re 
quirements are not critical. 

This 
where a proportional d-c output is 
The circuit is 
sensitive and equally responsive to 


amplifier is not suitable 


required, phase- 
either a-c or d-c signal inputs, The 


output capacitor is free to dis- 
charge through a parallel load dur- 
ing the reset half-cycle. The magni- 
tude of the fundamental frequency 
contained in the output is thereby 
the 


proaches full-wave operation. 


increased and amplifier ap- 


Amplifier Performance 


The operation of this circuit al 
lows insertion of a load in parallel 
with the output capacitor. The am- 
plifier was initially adjusted to 
operate a typical 400-cycle instru- 
ment-type servo system and a load- 
resistor value then chosen so that 
the various effects of the output 
capacitor would be apparent. 

The amplifier are 
given in Table 1. The gain curves 
are shown in Fig. 4. Measurements 
of amplifier delay showed a value 
of 1 cycle of the supply frequency 


components 


or less. 
The control-circuit current levels 
were measured by a harmonic wave 
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FIG. 5—Control current waveshapes for transient controlled mag 
netic amplifier without (A) and with (B) output capacitor; wave- 


forms for similarly designed half-wave amplifier (C) 


analyzer for determination of am- 
plifier input impedance. 
current wave shapes are drawn to 
scale in Fig. 5 for comparison. The 
quiescent control-circuit current in 
the biased-rectifier circuit is be- 
lieved due to core and rectifier mis- 
match, 


Control] 


The amplifier performance was 
checked with a 400-cps servo sys- 
tem. For damping, tachometer feed- 


WITH 
INTEGRATO 


ERROR 


200 400 ern 
CONTROL TRANS VELOCITY IN OF 
SECOND 


FIG. 6—Velocity characteristic of servo 
sys.em using transient-controlled magnetic 
amplifier 


Table I—Design Data for Transient 
Controlled Magnetic Amplifier 


Compensated 


Servo 


Uncompensated 
Servo 


wound 0.002 in 


— 


Supermalloy tape 


Winding» 
3,400 turns, No.| 3,400 turns, 
32 wire No. 32 wire 
150 turns (tap at) 225 turns (tap 
3,250 on N, at 3,1750n V,) 


100 ohms 80 ohms 


0.77 #/ 0.64") 


7 ¥f 
44,000 


back was placed in series with the 
transformer to avoid load- 
ing effect. This increased the am- 
plifier level by 
approximately The 
control gear 
ratio was increased until the sys- 


control 


input-impedance 
2,500 ohms. 


transformer-to-motor 


tem was damped with no loss. 
sandwidth found to be 15- 
cps, measured at the 90-deg phase- 
hift point, with damping adjusted 
for a 2.2 Static accuracy 


a 4.4 


was 


db rise. 
was less than 0.17 deg and drift was 
less than 0.02 deg with a supply 
voltage change from 80 to 135 volts. 
Figure 6 shows velocity constant. 
the 
characteristic noted was the veloc- 
ity error caused by the 
the 
To correct for this a capacitor-re- 


Perhaps only unfavorable 
electrical 
characteristics of tachometer. 


sistor combination was _ installed 
The capacitor is charged by core- 
during the 
power half-cycle and is free to dis- 
charge through the wind- 
the half-cycle 


when the bias rectifiers conduct. 


transformer action 
control 


ings during reset 


To avoid undesirable unbalance 
effects with the integrator, the cir- 
cuit was compensated, as shown in 
Table 1. 


linear velocity-error correction, as 


These adjustments give 


noted in Fig. 6. By increasing feed- 
back, 


deg were obtained at speeds near 


velocity errors of less than 1 


the maximum slewing speed of the 
The 


increased 


control-circuit 
with 
rather than with signal voltage. 
The acknowl- 
edge the work of J. J. Suozzi, who 
first applied the  biased-rectifier 
technique described, to the Orth- 
onol-core half-wave amplifier. 


servo motor. 


current velocity, 


author wishes to 
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FIG. 1 


(D) pulse. Intensified pulse display of selector is shown below each envelope 


Superimposed spectra of five-pulse group (A) are separated by selector to show spectrum of first (B), second (C) and third 


Gate Selects Pulses for 
SPECTRUM ANALYSIS 


y ALAN ROSS and LEONARD SIMON* 


Leader, 


Circuit Group 


olarad Electronics Corporatio 
\ 


I 


UMMARY 


mg Island City 


? 


Selector passes single pulse from train to spectrum analyzer 


for investigation. Pulses from 0.2 to 150 “see wide at repetition rates up to 


10,000 pps can be chosen for individual analysis. Auxiliary display shows 


pulse train with selected pulse intensified for identification and as aid in set- 


ting gate-width controls to pass entire pulse 


N THE DESIGN and development 
I of systems utilizing multipulse 
groups it is necessary to separate, 
observe and identify the spectra of 
the individual r-f pulses which com 
The 


width, separation, distribution of 


prise the group. rise time, 
energy and other characteristics of 
the individual pulses must be deter 
mined. To do so, each p ilse must 
be isolated. 

A spectrum analyzer display alone 
is unsatisfactory since it would con 
sist of the spectra of the individual 
pulses superimposed upon one an 
other as shown in Fig. 1A 

To obtain the spectrum of an in- 
dividual pulse, the system must be 
sensitive to that pulse, and insensi- 
tive to all others. This can be done 
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by gating one of the elements in the 
system to switch the spectrum ana- 
lyzer on, when the pulse under ob- 
servation occurs, and off, when all 
undesired signals appear. 

An oscilloscope display is there 
fore required to show beth the pulse 
group being observed and the posi 
Figures 1B, 1C 
1D show the selector display 


tion of the gate. 
and 
and the resultant pulse spectrum on 
the analyzer. Width and position 
controls adjust the location of the 
gate to cover any one of the desired 
r-f pulses. 


First Pulse Gating 


To select the first 
group, the gate must begin before 
the pulse and remain on until the 


pulse in a 


pulse is over, This cannot be done 


with 
circuits, 


conventional gate generating 


since there is always a 
delay between the occurrence of the 
initial pulse and the action of the 
In the 


selector the 


circuits generating the gate. 
multipulse spectrum 
switch is left open at all times and 
the trailing edge of the first pulse 


is used to generate a rejection gate 


Diode Switch 


The switching 
places the keying instrument be 
tween the mixer and first i-f 
of the spectrum analyzer 

The keying device is a 
diode switch 


method chosen 


stage 


coaxial 


shown in schematic 


* Work done wi 
rie orp 





Control panel of multiple-pulse selector 
diagram, Fig. 2, The 1N23B crys 
tals, designed for coaxial mounting, 
are placed in 50-ohm 
coaxial line terminated in a 52-ohm 
resistance. 


series in a 


A d-c bias is placed on 
the crystal through an 
choke, When the crystals are 
biased on by an externally applied 
d-c voltage, the attenuation through 
the line is 15 db. When the crystals 
are biased off by reversing the volt- 


isolating 


age, the attenuation is over 60 db. 
This switch in the 50-ohm 
line between the spectrum analyzer 
mixer and the spectrum analyzer 
i-f amplifier, Fixed external bias 
is applied to maintain the switch in 
either the on or off condition, Bias 
is applied through R,. Gate pulses 
are superimposed on the bias by the 
mixing action of R,, R., and R,,. 

A block diagram of the method 
in which the switch used is 
given in Fig. 3. The output of the 
spectrum analyzer mixer is detected 


is used 


was 


—= GATE INPUT 


i 
oom R-F OUTPUT 


lal 


i 
! 
i 
i 
' 

J 


FIG. 2--Crystal-diode switch used to gate 
spectrum analyzer i-f input selects indi 
vidual pulse for analysis 


180 


and used to trigger the circuit that 
the gate, closing the 

allowing the proper 
pulse to pass through the system. 
The video from the detector is also 


displayed on an oscilloscope so the 


generates 


switch and 


gate can be adjusted properly. 
This gating system requires no 
external trigger and will work quite 
the r-f 
The system operates in the 
region from —40 dbm to 0 dbm with 
pulse widths from 0.2 to 10 micro- 
seconds and down to a minimum 
spacing of 0.2 microsecond. Maxi- 
mum overall pulse-group length can 


satisfactorily on pulses 


alone, 


be up to 100 microseconds. 

The 160-me analyzer 
mixer output is fed to the spectrum 
selector i-f, a 


spectrum 


+12.5-me bandwidth 
amplifier shown in the circuit of 
Fig. 4. One output is taken from 
the i-f amplifier and fed to the diode 
switch for application to the spec- 
trum analyzer. A second output is 
applied to the trigger and deflection 
circuits of the 
The signal to the spectrum analyzer 
is amplified 10 db by the first three 
i-f stages, which form a stagger- 
tuned triplet, and is then inductively 
the The 
signal to the spectrum selector is 
amplified by an additional six i-f 
stages for a total gain of 60 db. 


spectrum selector. 


coupled to diode switch. 


First Pulse Operation 
With the the FIRST 
PULSE position a negative bias is 
applied to the diode switch. The at 
tenuation offered to the 
analyzer signal is 15 db 


selector in 


spectrum 
the 
switch is effectively closed. A posi- 
tive trigger, occuring after the first 
pulse in the group, flips the bistable- 


and 


SPECTRUM 
ANALYZER 


multivibrator reject-gate generator. 
The output of the reject-gate gen- 
erator is applied to the switch 
through cathode follower V, (Fig. 
4), blocking the signal to the spec- 
trum analyzer for the remainder of 
the pulse group. An end-of-group 
trigger from the phantastron then 
resets the reject-gate generator and 
opens the switch. 

In the OTHERS position of the 
switch, no bias is applied to the 
diode switch and the r-f signal is 
attenuated 60 db. All pulses are 
then blocked except for the duration 
of a negative gating pulse gener- 
ated by accept gate V., and applied 
through cathode follower Vy. By 
controlling the timing and width 
of the accept-gate triggering pulse 
the desired pulse is chosen from the 
group. 

The signal to be applied to the 
spectrum selector is amplified by 
the additional six i-f stages, de- 
tected and used to provide the crt 
display and to trigger the selector 
control Automatic gain 
control is used with the i-f ampli- 
fier to prevent overloading on large 
signals. The Schmitt multivibrator 
V,, shapes all pulses alike so that 
they may be used for triggering the 
sweep phantastron V,,. 

[wo outputs are taken from the 
phantastron, a sawtooth and a gate. 
Their duration of 10 to 100 micro- 
seconds is determined by the set- 
ting of the GROUP LENGTH control. 
This control is set by the operator 
so that the slightly 
longer than the pulse group. The 
sawtooth is fed through sweep ex- 
pander V,, to provide crt horizontal 
deflection. 


circuits. 


sawtooth is 


FIG. 3-—Selector is inserted between mixer and i-{ of spectrum analyzer 
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FIG. 5—-Waveforms at various points in selector circuit for first pulse (A) and other 
pulse (B) setting of selector switch. In first pulse position, selector functions only to close 


gate at end of initial pulse 


The gate, which occurs 
ferentiated and amplified 
ing-edge trigger pulse is used, in 
FIRST-PULSE position, to trigger ac 
cept-gate generator V 

The width of the V,, output pulse 
the GATE-WIDTH 


edge of the |} 


is set by control 


The lagging pulse 
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simul- 
taneously with the sawtooth, is dif- 
The lead- 


provides the 
which 
tor V 
The positive pulse output of J 
opens the crystal-diode switch. The 
lagging the differentiated 
phantastron gate, end of a 


trailing-edge trigge1 


flips reject-gate genera- 


edyve of 
yroup 
trigger, is used to reset the reject- 


gate generator and return the crys 


[ a-F ourpur 
DIODE BIAS 
Switch 


eae 
DELAY | 824 [* 


| 
as + 


ohn & 
{ i" TO uf 


T + OY 
f AMIEAMAL OTE 
Se 
f 


Hj ah 


21,300 





het 1,000 

CAPACITOR VALUES 

1H pipe F UNLESS OTHE RMNSE 
mOICATED 


Pulse selector circuit includes 3-in. cro to show pulse train with selected pulse intensified as aid in identification 


tal switch to its normally closed 
state. Thus the first pulse is passed 


while all other pulses are blocked. 
Time Relationships 


time 


Sig- 
nal pulses, the sawtooth, the trig- 


Figure 5A illustrates the 


relationships between the r-f 


gers, the spectrum selector display 
and the spectrum analyzer display 
for the FIRST-PULSE position. 

In the OTHERS position the phan- 
tastron sweep output is fed to volt- 
age comparator delay generator V,,, 
the ouput of which 
pulse 


is a negative 
The position of the leading 
edge of this pulse is set by the gate 
control. A 
derived by 


positioning negative 


pulse differentiation 
from the leading edge of this pulse 
triggers the accept-gate generator 
The negative output pulse of the 


accept-gate generator closes the 
normally open crystal-diode switch, 
permitting the signal to pass to the 
spectrum The 
thus selected by the posi- 
control and the proper 
width set by the width control. 


Figure 5B illustrates the time re 


analyzer. desired 


pulse is 
tioning 


lationships in the OTHERS position 





carrier | © 
Osc 


INPUT A 
E 


INPUT B 
E2 


FIG, 1 


LOW PASS | 
AVERAGING C 


C FILTER 
RCUIT 


Block diagram of triangular-wave function multiplier. Circuit provides an absolute accuracy of 0.7 percent from 56 mv to 20.6 v, 


with a usable range of 10 mv to 37 v. Stability is better than 0.08 percent full scale with a precision of approximately 0.1 percent full 
scale and frequency response between 0 and 1000 cps 


TRIANGULAR-WAVE 


UMMARY 


Instrumentation Division 
David Taylor Model Basin 
Carderock, Maryland 


y R. A. MEYERS and H. B. DAVIS 


Four-quadrant electronic multiplier for analog computers 


uses triangular-wave carrier-oscillator signal added to input voltages to 


achieve an absolute accuracy of 1 percent with a dynamic range of 500 to 1. 


Actual precision is better than 0.1 percent of full scale. Circuit is independ- 


ent of tube characteristics and free of balancing adjustments 


NDER DEVELOPMENT for the 

U. 8. Navy’s Bureau of Ships, 
a new electronic multiplier aids in 
the solution of ship-design prob- 
lems. 

The chosen design has produced 
an instrument which is independ- 
ent of tube characteristics, has an 
excellent dynamic range and is 
free of balancing adjustments. 


Multiplier Development 


Multiplier development is based 
on the difference in magnitudes 
method.’ This method can be stated 
by 
K E,E, « Av ((F, + FE; + E.) — 

(A, — Ey + E.)) (i) 
Equation 1 is valid if the as- 
sumptions are made that Av is the 
average value of the quantity in- 


182 


cluded in the brackets, taken over 
one cycle of the carrier E,., FE, is 
the carrier voltage whose wave- 
form varies linearly with time, 
FE, and FE, are signal voltages which 
vary arbitrarily with time, EF, is 
the difference function and K is a 
constant of proportionality. 

Further the peak value of the 
quantity |E,+ E2,| should never be 
greater than the peak value of |E, 
or |E,+E,|S)E.|, and the fre- 
quency of the carrier voltage LF. 
should always be at least ten times 
higher than the highest frequency 
component of EF, or F;. 

Figure 1 explains the solution 
of Eq. 1. The operation is as fol- 
lows: A carrier oscillator generat- 
ing a triangular waveform pro- 
vides the carrier voltage for the 


instrument. This carrier, EF,, is 
added to the two input functions 
Ek, and E, in operational amplifier 
No. 1. In amplifier No. 2, the out- 
put of amplifier No. 1 is added to 
the input function 22. To perform 
the subtractions of the absolute 
magnitudes, constant polarity sig- 
nals with absolute magnitudes of 
E,+E,+E.| and |E,—E£,+E.| 
are needed. Mixing is done in two 
full-wave rectifiers D, and D,. Am- 
plifiers No. 3 and No. 4 are used 
to produce a push-pull signal to 
feed D, and D,. 

By making the output of recti- 
fier D, negative and rectifier D, 
positive, the difference of the two 
absolute quantities is obtained 
directly by adding in amplifier No. 
5. The output of amplifier No. 5 
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FIG, 2—-Direct-current input and carrier 
waveform (A) are amplified and output 
(B) fed to rectifiers. Rectifier outputs (C) 
are amplified and filtered (D) 


Analog 


is averaged by a low-pass filter 
This filter output is proportional 
to the desired product KE,E,,. 
Figure 2 the 
waveform appearing at 


theoretical 
different 
points in the multiplier for equal 


shows 


d-c voltage inputs. 

3 shows the actual wave- 
the 
EF, appearing at the output of am 
No. 5. 


Figure 


forms of difference function 


pl ifier 
Design Considerations 


From Eq. 1, a method of 
rately adding and subtracting the 
function F,, F, and # 
vised.’ Operational amplifiers 


accu 


must be de 
such 
as are used in analog computers 
were chosen. 

Only d-c operational 
used to 
requirement of 
plier. To 
straight-line 


amplifiers 


can be meet the zero fre- 


the 


errors 


quency multi- 
due to 
the 
frequency 
the 
Input 
functions having frequencies up to 


minimize 
approximations, 
carrier 
least 10 


fundamental 
should be at 
input 


times 
highest frequency 
approximately 200 cps were antici- 
pated. This input frequency brings 
te 2 ke, 


carrier. 


the amplifier requirement 
assuming a_ sine-wave 
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Function multiplier helps solve ship-design problems. 


Two analog input-voliages may 


vary arbitrarily with time and may contain components in the frequency range from 0 to 
150 cps. The unit can detect products as low as 5 mv and has a drift of less than 10 mv 
over an 8-hour period after a half-hour warm up 


Multiplier 


However, the carrier must vary in 
a linear manner and the amplifier 
the 
quency plus higher harmonies if the 


must pass fundamental fre 
carrier waveform is not to be di 
torted. 

By using input and feedback re 
istors of 150,000 for the 
amplifier, the response 
remains reasonably flat to approxi 
mately 50 ke. 
rier-voltage harmonics 
held within this 
amount of output voltage from the 


ohms 
frequency 


The significant car 
must be 
limit. Since th 
multiplier depends directly on the 
amount of signal-amplitude swine 
of the amplifiers, it is desirable to 
make this swing as large as pra 

tical. A peak voltage swing of + 80 
v, without noticeable distortion. 
is sufficient for the amplifier. With 
the limitation in mind that 2 

E.4+ E,', FE. was chosen to have a 
constant peak amplitude of +40 

a maximum of +40 v peak 
for the sum of F, and FE 
An input attenuator is provided to 


leaving 


swing 


maintain the above conditions 
the range from 0 to + 200 v peak 
drift is an addi 
encountered using 


ove! 


Direct-current 
tional problem 


d-c operational amplifiers. Since th 


multiplier must go to zero fre- 
quency, there will be no difference in 
an applied d-c input signal and a d-c 
drift. this 


stabilization is 


For reason, chopper 


used on opera- 
tional amplifiers 
of the ad c 


Fig. 4 


A circuit diagram 


amplifier is shown in 


Carrier Voltage 


A triangular-waveform carrier 
this 
amplifier 


filter 


ised in 
4c of 


limitation 


multiplier largely 
bandwidth 
and considera- 
tions 


A ( 


analysis of 


the 
triangular 
tooth 
triangular 


omparison of Fourier 
the 


the 


wave- 


form and waveform 


how that 


SAW 
the 

contains no 
the 
the 


be negligible. 


wave- 


form even harmonics 


and amplitude of harmonics 


seventh small as to 
The 


both odd and even harmonics 


avpove is 0) 


saw tooth con- 


? 
ain 


of relatively large amplitudes out 
the tenth 


Therefore, for a given 


‘ ; 
+ «li 


least harmonic. 
amplifier 
bandwidth, a higher frequency car- 
rier can be used, 

A check of amplifier response for 
i triangular-waveform carrier 
howed that the highest frequency 
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that could be passed without dis- 
tortion was approximately 6.3 ke, 
hence this 


Harmonics 


frequency 
the seventh do 
not appreciably affect the linearity 
of the waveform, A 
circuit diagram of the carrier oscil- 


was used, 


above 
triangular 
lator is shown in Fig. 5. 


Following the combining of the 
signals in amplifiers No. 1 and No, 


NE-WAVE OS¢ 


FIG. § 
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470K 680K 2 


STEVENS ~ARNOLD 
D-1t! CHOPPER 


FIG. 4—Direct-current operational amplifier with chopper stabilization 


FIG. 3——Wavetorms show effect of increasing E, with E 


zero (top), holding E, constant 


and varying E, (center) and varying both inputs (bottom). Varying E, while holding E 
constant changes symmetry but not amplitude. Varying both inputs changes both ampli 


tude and symmetry 


2, it 


solute 


is necessary to take the ab- 

magnitude of the signals. 
This is done by the full-wave recti- 
fiers. The subtraction is accom- 
plished in amplifier No. 5 by add- 
ing a positive signal from 
rectifier to the negative 
from the other. 

The output of amplifier No. 5 is 
a difference function F,, which may 


one 


signal 


SQUARE~ WAVE GEN 
AND FREQ Div 


Triangular-wave carrier-oscillator circuit 


bear little similarity to the output 


waveform obtained after 
ing. Averaging is done in a con- 
ventional L-C filter 
the 


contained in 


averag 


circuit. By 
sinusoidal 
the 
function, the voltage remaining is 


filtering out wave- 


forms periodic 
the desired average or d-c value of 


the input waveform.‘ 


If a 150-cps signal is being ap- 


TRIANGULAR-WAVE FORM 
3EN 
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plied to each multiplier input and 


+ 


l is desired to pass the 300-cps 


output frequency with zero phase 


shift while completely suppressing 


the carrier, an attenuation of 50 


db or more is required at the car- 


riey frequency. To reach this at 


tenuation it was necessary to a 


‘ 


cept a phase shift of 15 degrees a 


300 cps 


Performance 


is usually specified as a 
full 
an output of 21 v, 
full 
percent. A 


specifying the accuracy 


Accuracy 


percentage of scale. Based on 
the error as 

percentage of scale 
than 0.1 


method of 


more 


is in terms of the absolute 
tude of the 


Absolute error is the percentage by 


magni 
error at the output 
which the indicated product varies 
from the 

A test 


0.056 to 20.6 v peak gave an aver 


correct product. 


over the range of from 


age error of 0.7 Errors 


did not 


percent 
between 
the limits of 0.035 to 26 v peak out 
put 


exceed 5 percent 


The precision or the accuracy to 
which 
better 


results may be 
than 0.1 
This 


the accuracy to 


repeated is 
full 


nearly 


percent of 
scale. percentage 1s 
which the 
could be 


estimated and is not necessarily the 


measul 
ing instruments read o1 
pre ision of the multiplier alone 
The 
multiplier is flat to approximately 
1,000 eps 


frequency response of the 


However, the iseful 
range is limited either by the pe 
shift of the 


the allowable distortion 


missible phase prod 
uct, or by 
as the signal frequency approaches 
Practically 


phase hif » to the 


the carrier frequency 
all of the 
filter 

drift i imed to 
primarily t the 


Afte1 


50-minute 


Instrument 
be due output 
cathode followe approxi 
mately a 
drift 


exceed 10 


warmup, the 


about the zero point did not 
millivolts. A drift test 
of the instrument from a cold start 
is shown in Fig. 6A 

A check of the 


made on the 20-v input range 


+. ‘ 


lineari Vas 


Linear curves were obtained keep 


ing one input constant and varying 
the other 


in Fig 6B, show a 


than 0.5 percent 


input. The results, seen 


The dynamic range is considerea 
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FIG. 6—Curves show results of drift test 
(A) and linearity test (B) 


as the ratio of the output obtained 
with maximum input signal to the 
output obtained with no input sig- 
nal. Since the output with maxi- 
mum input is 37 v peak and the 
with milli- 
peak, actual dynamic 
than 5,000 to 1 


The absolute error decreases as the 


output no input is 7 
the 


better 


volts 
range is 
dynamic range is decreased. For 
example, if it is desired to use the 
range 
is 0.7 
percent or better, then the dynamic 
be 20.6/0.056 368 


instrument over a dynamic 
in which the absolute error 
range should 
to | 


Results 


Operation of the multiplier may 
be judged by the waveforms shown 
in Fig. 6. In these oscillograms the 
upper figure of each group shows 
the input waveform which is ap 
plied to each multiplier input, and 
the zero reference. 


Figure 7 shows the _ 100-cps 
sine wave applied and the double 
shift 


duced by multiplying (top) 


frequency and d-c level pro 


Center 


and bottom are similar patterns pro 


duced by triangular and square 
wave inputs, respectively. 

It is expected that a larger dy 
namic range could be obtained with 
as good accuracy and precision by 
L-C filters 
as the load for the full-wave recti 


The 


larger dynamic range, lower output 


inserting two identical 


fiers advantages would be 
impedance and elimination of the 
The dis- 


advantages would be that the out- 


cathode-follower output 


FIG. 7—-Multiplier test patterns show 150 
cps input with 300-cps output (top), 100 
cps triangular-wave input with 200-cps 
parabolic wave output (center) and 8-cps 
square-wave input with dc output 
(bottom). Horizontal lines are zero 
references 


put amplifier would have to oper- 
ate at a gain of 7 or more to attain 
the larger dynamic range and that 
filters 


stead of one 


two would be required in 
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Design Of 
Triple-Tuned Circuits 


UMMARY Procedure and curves based on normalized low-pass filter 


enable the design of triple-tuned circuits having a maximally flat response 


and taking parasitic dissipation into account. Typical circuits and examples 


are given for interstage and band-pass filters 


By PHILIP R. GEFFE 


Director, Research and Development 


Iiyeor Division of International Resistance 


co 
Sulmar. California 


ONVENTIONAL DESIGN pro 
CS cedures for interstage 
triple-tuned circuits have the 
disadvantages that formulas tak- 
ing parasitic dissipation into ac- 
count are not generally available 
and that conventional designs 
work between equal termina- 
tions. The latter causes a 6-db 
loss in voltage gain, in addition 
to the insertion loss of the filter. 


Low-Pass Prototype 


The chart in Fig. 1 gives the 
element values of a low-pass 
filter normalized for a one-ohm 
source, open-circuit load and 
cutoff at one radian a second. 

To design a low-pass filter to 
work from a source of R ohms 
and cutoff at f, only impedance 
and frequency scaling to the 
normalized filter need be applied, 
using the following equation 


tL /2 « f (1) 
ik 9 


3/2 rf, R (3) 

The result will be a low-pass 

filter having the flat-loss given 

in the chart and attenuation 

varying with frequency as fol 
lows: 

(Centinued en page 188) 


CAPACITANCE IN FARADS 


~ 
i 


N FACTOR d= ‘ 





DISSIPATIO 





INDUCTANCE IN HENRIES OR ATTENVATION IN DP 


FIG. 1—Curves give normalized values of L, C and d used in design procedure 
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CINCH « STANDARD 
COMPONENTS 


” 
> 


AUTOMATION... automatically made, therefore 
made with precision metai and electrical com 
ponents. CINCH automatically assembled parts 
assure the uniformity and quality mandatory for 
use in AUTOMATION in the end users equipment. 


CINCH SUB-MINIATURE SOCK. 
ETS insure positive electrical con 
trol, hold tubes securely in place, 


permit easy maintenance replace 


CINCH SOCKETS ment, yield maximum insulation 


CINCH MANUFACTURING CORPORATION 


and minimum high frequency loss. 


AND 


HOWARD B. JONES DIVISION 


TUBE (RECEIVER, TRANSMITTER AND 
SPECIAL): BATTERY, ALL TYPES 


C-R TUBE 
CRYSTAL 
ELECTROLYTIC 


GLASS TYPE; 4 TO 7 PRONG 


LAMINATED 


INFRA-RED RAY TUBE 
HIGH ALTITUDE AIRBORNE TYPES 
KINESCOPE; MAGNAL, DUODECAL, 


DIHEPTAL 


Quantity production of low loss Mica 
components, Finest molding machines and 
equipment operated under most experienced 
guidance and engineering supervision with 
adequate and unequaled facilities has ad 
vanced CINCH to the foremost in production 
of low loss Mica components in quantity 


CINCH-ERIE PLEXICON 
VACUUM TUBE SOCKET: 


With built-in ceramic con 
densers, Plexicon Tube Sock- 

els, no larger thon standard re 
ceiver socket, provide the most ef 
fective method of by-passing 

with condenser close to tube ele 
ment providing shortest path to the 
ground . . . capacity up to 1,000 
MMF — the tube element may be 
coupled or by-passed as desired. 


Cinch components available 
at leading electronic jobbers 
everywhere 


LOKTAL-MINIATURE-MULTIPLUG- 
NOVAL-OCTAL (MOLDED BAKELITE, 
STEATITE, TEFLON, KEL-F AND 
LAMINATED) 
PLEXICON 
PRINTED CIRCUIT 
SPECIAL SOCKETS TO SPECS 
SUB-MINIATURE; HEARING AID TYPES 
TV; 110V CIRCUIT BREAKAWAY 
VIBRATOR 
PENCIL TUBE TRANSISTOR 
DIODE 


Centrally located plants 
at Chicago, Shelbyville, 
Pasadena and St. Louis. 


(SHOWN ENLARGED) 


The CINCH EDGE 

CIRCUIT CONNECTOR 
provides quick, easy 

assembly. Eliminates 

moisture trap. 

Allows more flexible tolerances. 
Lower cost. Available in 
materials for both Military 

and Commercial use. 


SX CINCH metal plastic assemblies fully 
perform the service for which they 
were designed and often have an- 

ticipated the engineering needs of the future. So that 
today, judged by demand and usage, CINCH components 
are “the standard”. 


CONSULT CINCH 


CINCH MANUFACTURING CORPORATION 


1026 South Homan Ave., Chicago 24, Illinois 
Sebsidiery of United-Cerr Fastener Corporation, Cambridge, Move 





Design of Triple-Tuned Circuits 


(Continued from page 186) 


4 V1 + (f/f,)' (4 

for any frequency f. 
Where d < 0.05 the 
approximate formulas give good 


following 


accuracy 


and Lose 


20 logyy (2d? 2d + 1) in db 


0 in Eq. 5 the 
values for 


By setting d 
correct lossless in- 
ductors and capacitors are ob- 
tained, hence 
c 1/2, L 1/3, C; 3/2 and 

Loss 0 db (6) 

To choose the value of d a re- 
lationship between the band-pass 
filter and its low-pass prototype, 
must be used, thus d f./Qse Uf 

f,) (7) where Qy, is the Q 
that is used in each branch of 
the band-pass filter, f, and f, are 
the cutoff frequencies of the 
band-pass filter and f, Via fi. 
The value of d obtained from Eq. 
7 is used to obtain element values 
and flat-loss from the chart. This 
value of flat loss will apply both 
to the band-pass filter and to its 
low-pass prototype. 


Low-Pass to Band-Pass 


To transform from a low-pass 
to a band-pass filter, scale the 
normalized low-pass filter to an 
impedance level of R ohms and 
cutoff f,. The cutoff frequency is 
equal to the bandwidth, f Fas 
of the desired band-pass filter, 

Next, tune all three branches 
of the filter to f, by inserting a 
capacitor in series with L’ and 
inductors in parallel with C’, and 
C’,, a8 shown in Fig, 2. Thus L 
and C’ resonate at f, as do L’ 
cC”, and L’,, ¢ 


Performance 


If the flat-loss is ignored the 
relative attenuation is 
A vl +», where (8) 
b(f/fo — fo/f), b = fo/fa—fi @) 
For calculating the attenua- 
tion at frequencies remote from 
the pass-band the following ap 
proximation may be used 


A sy’ or logy A S60logy yin db (10) 
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FIG. 2--Transformed band-pass filter 
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FIG. 3--Scaled band-pass filter de 
signed from chart 


i 


eae 


Tolerances of from 1 percent 
to 5 percent on element values 
and 15 percent on Q will usually 
give satisfactory results pro 
vided that each branch of the 
filter is adjusted to resonate ac 
curately at f,. 


Examples 


As an example, design an in- 
terstage filter to work from a 
10,000-ohm plate 


? 


resistance, hav- 
ing 3 db points at 9 and 11 ke, 
coil Q 25 and giving 50 db 
attenuation at 20 ke, 

Here f Vif 99 9.95 
ke, b 5, at f 20 ke, y 7.56 
20 log, A —60 log, 7.56 
52.7 db. 


hence 


Evidently one triple-tuned cir- 
cuit will have sufficient attenua- 
tion. From Eq 7, d 0.20. En- 
tering the chart at d 0.20 ob 
0.720, L 1.66, ¢ 


1.25, Loss 3.5 db. 


tain C 


Scaling the normalized proto 
type to 10,000-ohm impedance 
level, and cutoff at 2 ke, obtain 
C’ 0.00573 pk, ¢ 0.00995 
uF and L’ 1.32H. So the band 
pass filter will have the configu- 
ration shown in Fig. 3. 

Choosing C’ to resonate with 
1.32H at 9.95 ke gives C’ 194 
peF’. Similarly, L’, 14.6 MH, 
L’ 25.7 MH. Since the series 
coil is large enough to cause dif- 
ficulty with its self resonant fre 
quency, tap L’, and L’, at 10 per 
cent of their inductance. This 
will reduce the impedance level 
of the series arm by a factor of 


10 to give the final design shown 
in Fig. 4. 

As another example, a 200-cps 
signal varies by 5 per cent, 
and it is desired to measure the 
present while 
attenuating the fundamental and 
a large third harmonic by 80 db. 
Design a filter which will work 
from a 20,000-ohm source. In- 
ductor Q’s of 16.6 are available. 

If cutoff frequencies of 370 cps 
and 430 cps are chosen, then 
f 399 cps and f f 60 cps. 
Then b 6.65. To check the 
attenuation in the 
0.682 at f 
maximum 


second harmonic 


pass-band, 
420 which 
signal fre- 


write y 
is the 
quency and A 20 logy V1 + 
(0.682 )° 0.426 db. 

At 600 cps, the third harmonic, 
y 5.58, A 60 logy, 5.58 
44.8 db. 

From these calculations it is 
apparent that two triple-tuned 
circuits will be needed,,and the 
pass-band variation is 0.85 db. 

From Eq. 7, d 0.4 which 
gives C, 1.25, C, 0.68, L 
2.57 and loss 6.8 db. 

Raising this filter to a 20,000- 
ohm impedance level and a 60 
cps cutoff gives C’ 0.166 pF, 
L’ 136.3 H and C’ 0.0902 
pF. 

Finding values to 
with C’,, L’, C’, at 399 cps gives 
L’ 0.958 H, ¢ 0.00117 pF 
and L’ 1.76 H and the con- 
figuration shown in Fig. 5. 


resonate 


46MH = 257MH) 


FIG. 4——Final interstage filter design 
derived from circuit of Fig. 3. 
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FIG. 5—Final —— filter config- 
uration for second harmonic of 200-cps 
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Especially designed for automatic as- 
sembly methods, this line of Mallory 
controls provides superior performance 
on printed circuit applications. 


New Mallory Controls for Printed Circuits 


ECONOMICAL STRIP TYPE CONTROLS 
FOR PRINTED CIRCUIT USE 


This simplified series of controls, a Mallory ‘‘first’’, 
consist of resistance wafers attached directly to a 
phenolic panel, in single, dual and triple units. You 
save in installation cost, for multiple units can be 
mounted as easily as a conventional single. You save 
in component cost, too for these Mallory control 
give you multiple units at substantially lower price 
than that of a corresponding number of individual 
controls. Resistance values cover the range from 250 


ohms to 10 megohms. Numerous adaptations avail 
able. Write to Mallory for technical data 


Serving Industry with These Products: 


Electromechanical—Resistors +* Switches * Tuning Devices © Vibrators 


Electrochemical—Capacitors «* Rectifiers * Mercury Botteries 


Metallurgical—Contacts*Special Metals*Welding Materials 


Parts distributors in all major cities stock Mallory 


standard components for your convenience 
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VOR your printed circuit designs, plan to take 

advantage of the simplified assembly and extra 

performance values offered by this new series of Mallory 
carbon controls. 


A variety of designs is available. Included are self- 
supporting snap-in models for top of panel mounting 
. threaded bushing models...and types for mount- 
ing directly on the circuit panel. All are built with 
mounting lugs and terminals, precision-positioned for 
foolproof, fast assembly by automatic production 
machines. All incorporate these Mallory features: 


High stability resistance element, made by special 
Mallory process, minimizes drift under severe humidity 
and temperature variations . . . gives long life. 


Unusually low electrical noise. 


New “floating ring” line switch, using a unique con- 
tact action, can be supplied on the new controls... far 
outlasts ordinary switches, gives clean, sharp make 
and break. 


A complete selection of resistance values and tapers 
is available to match your circuit requirements. For 
complete data, write or call Mallory today. 


Expect more...get more from 


— Fee ¥ 
P.R.MALLORY &CO 


Want more information? Use post card on last page 





Electrons At Work 


Edited by ALEXANDER A. McKENZIE 


Forecast Of Propulsion By Solar Power 


Model aircraft carrier powered by four silicon cells shown on deck 
According to Hoffman 


moves through water when sun shines. 


a 


Air Traffic Control System Speeds Landings 


Meltback Process Increases Transistor Range 


A METHOD of controlling the distri- 
bution of impurities in grown-junc- 
tion transistors, called the “melt- 
back” process, is described by 
Robert N. Hall of the GE Research 
Laboratory. The technique will 
make it easier to manufacture 
transistors with useful power gains 
at high frequencies. 

P-layers as thin as 0.2 or 0.3 mil 
have been produced, using the melt- 
back technique. This is now being 
done reproducibly. 


190 


Several years ago, the “rate- 
growing” system for producing 
transistor crystals was developed. 
This process takes its name from 
the fact that the solid crystal is 
drawn out of a pool of molten semi- 
conductor at varying rates. In the 
pool dissolved such “impuri- 
ties” as antimony and_ gallium. 
When the crystal grows Quickly, 
one type of impurity predominates 
in the layer then being formed. 
When the crystal grows slowly, the 


are 


Electronics Corp. engineers, the sun delivers a kilowatt of power 
on every square yard of the earth's surface at full sunlight 


Volscan monitor console built by Crosley 
for the Air Force can handle as many as 
120 landings an hour. The system com 
prises radar and computers. When an 
aircraft 40 to 60 miles away is picked up 
by the operator on the radar screen, its 
location is spotted with a light gun. The 
computers in which solutions to approach 
problems are stored assign a cube in 
space to the arriving aircraft. Heading 
altitude and air speed are transmitted by 
radio to the pilot who brings his craft, by 
a unique path, to an entry gate at 1,000 
feet and two miles from touchdown. 
Either GCA or ILS takes over for final 
leg of the approach 


dominant impurity is of the other 
type. The crystal ingot formed in 
this way is thus 


cession of 


made of a 
distinguished 
the 
dominant type of impurity. 


suc- 
layers, 
from one another by pre- 
After 
the ingot has cooled it can be sliced 
into thousands of pellets, each with 
three layers, n-p-n. 

The meltback method takes this 
process one step further. After a 
crystal of germanium or silicon has 
been grown (in this case at a steady 
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KR-18MC 
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with MEW-IMPROVED FEATURES 
* FAST recovery TIME 


* GOOD stasuity 
* LOW output IMPEDANCE 


KR Voltage Regulated Power Supplies are conservatively 
rated and are designed for continuous duty at 50°C ambient. 


REGULATION: Less than 0.2 volts for line fluctuation from 105- 
125 volts and less than 0.2 volts for load variation from 0 to 
maximum current. 


RIPPLE: Less than 3 mv. rms. 


STABILITY: The output voltage variation is less than the regula- 
tion specification for a period of 8 hours. 


RECOVERY TIME: Less than 50 microseconds. The excursion in 
the output voltage during the recovery period is less than the 
regulation specification. 


OUTPUT IMPEDANCE: Less than 0.1 ohms from 20 cycles to 
100KC. Less than 0.5 ohms from DC to 20 cycles. Many units 
have very much lower output impedance. 


KR-3M 
FEATURES 


@ Fast Recovery Time, Suit 
able for Square Wave Pulsed 
Loading. 

@ Voltage Range continuously 
variable without Switching. 

@ Either Positive or Negative 
may he Grounded. 

@ Oil Filled Condensers. 

@ Wire Harness and Resistor 
Board Construction. 


@ Power 


125 volts, 50-60 


AC, OC Switches, Fuses, 
Pilot Lights. 
@ Color Grey Hammertone. 
@ Guarantee One Year. 


All models available for 400 cycle operation on special order. 


KEPCO LA 


131-38 SANFORD AVENUE 


VISIT BOOTHS 1063-464 WESCON SHOW 


Requirements 105- 
cycles. 
@ Terminations on rear of unit. 
@ Locking type voltage contro! 


FLUSHING 55, 


LOS ANGELES 


Want more information? Use post card on last pa 


VOLTAGE REGULATED 
POWER SUPPLIES 


for powering electronic equipment 


KR: 


1.5 Amp. KR SERIES 


LKRI6 | 0-150 | 
/KRI7 | 100-200 | 
LKRIB | 195-325 } 
[KR19 | 295-450 | 


Each supply 
has two 
10 Amp. 
outputs 


Each supply 
has one 
3 Amp 
output 


Te tactude 3 Current and Voltage Meters, Add M to Model 
number (e.g KR 16-M) and Add $30.00 to the Price 

Te inctude Oust Cover and Handles for Table Mounting, Add C te 
Model number (eg KRIG C) and Add $10.00 to the Price 

To include Meters, Dust Cover and Handles, Add MC to Model 
sumber (e.g KR-16 MC) and Add $40.00 to the Price 


PRICES F.0.8. Flushing 


and 


A LINE OF 50 MODELS 
Available from Stock - Catalog on Request 


BORATORIES 


ae INDEPENDENCE 1-7000 


AUG 21-24 


ge 





The Front Cover 


the 
the capsule standard cockpit unit 


SHOWN on front cover are 
and details of the new type of in- 


strumentation that will be used 


in it 
from 


Among the hazards 


which a modern pilot must be 
protected are solar radiation and 
its effects on structures and ma- 
terials, instrumentation and 
There are 
also cosmic radiation, winds and 
the 
composition, dis- 
sociation and ionization that ef- 
fect the pilot and his immediate 


environment. 


vehicle temperature, 


turbulence, 


meteoroids and 


chemistry of 


A central digital computer 
shown here will handle the com- 
putation and control functions of 
aircraft. The so-called flat tele- 


vision tube, trans- 


although 


rate), long thin slivers, like wires, 


are cut from it. The tip of each of 
these wires is then melted and re- 
frozen, forming alternating layers, 
as described above, A pellet is then 
cut from the end, and the process is 
repeated 

Since the area of the wire tip 
that is melting and freezing is so 
much smaller than the correspond- 
ing cross-sectional area of the par- 
ent crystal, the 
takes place not 


cooling process 
in 20 minutes but 


in less than a second. In this 


Computer for T2V capsule cockpit with 
magnetic drum at right 


parent, will handle information 
display. 
Douglas Aircraft is 
BuAer prime contractor. 
Industries is 
pound computer. In an 
gency, the 


complete with 


Navy’s 
Litton 
building the 18- 
emer- 
standard cockpit, 
instruments 
be ejected from its aircraft. 


will 


short time the number of impurity 
atoms migrating from their prope 
layers into adjoining ones is re- 
duced to about 1/30th the former 
figure. The entire cycle of melting, 
cooling, and removal of the finished 
pellet takes less than a minute. 
One characteristic of the 
process is that the concentration of 
impurities in the crystal’s emitter 
region is much richer than that 
found in the remainder of the tran- 
This is due to the fact that 
the emitter region does not 


new 


sistor. 


pass 


through the final melting-freezing 
cycle, but is merely separated from 
The 


n-type emitter layer consequently 


the rest of the crystal “wire’’. 


possesses the concentration of im- 
purities that is to be found in the 
wire as a whole 

The 
in the 


concentration of impurities 
itself is 


layers 


much 
which 


wire 
the 
melted and frozen, because during 
the 
layers have 
small 
available impurities. 


higher 
than in have 


recrystallizing process these 


drawn from the melt 


only a percentage of the 


For example, a germanium 
crystal, growing at a moderate rate, 
will pick up 1/10th of 
tration of gallium in the melt but 
only 1/300th of the 


antimony. Consequently 10 units of 


the concen 
amount of 
gallium and 300 units of antimony 


the 
unit 


must be present in wire in 


order to cause one of each of 


these impurities to appear in the 
final pellet 

As a result of this high concen 
tration in the original wire, the 
emitter region of a meltback tran 
sistor will contain 290 units of ex 


cess donor impurities, compared 


with approximately one unit for the 
corresponding 


region of a _ rate 


grown transistor. 


Performance can best be de 

scribed in terms of power gain and 

the upper frequency at which the 

transistor will oscillate. Germanium 

meltback pro 

duced with power gains of as high 
OF 


as 40 


triodes have been 


decibels at a frequency of 


five megacycles per second. Some 


Mill Operates After Breakdown Using TV Eye 


PCE RRM! em 


Operator at controls of slab rolling mill watches position of the 
ingot shown on the screen of tv monitor (left center) as seen by 
camera (upper right). Equipment on order from Marconi by Abbey 


192 


. 7 


* 
OO A Fe oy Py 


Works of The Steel Co. of Wales was rushed into operation after 
failure of slab manipulator necessitated use of a crane at the far 
side of damaged turnover mechanism, out of view of operator 
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Helipot makes precision potentiometers 


linear and non-linear in 
the widest choice of sizes, mounting 
styles and resistances. Many models 
are stocked for immediate shipment 
Our engineers will gladly adapt 
standard models to your requirements 


or design entirely new HELIPOT* 


precision potentiometers for you 
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Another 
roducl 
product | 
«arprise 7 
Jrom 


Helipot! 


Tooting a symbolic clarion and passing out imaginary cigars, 
Helipot introduces one of its new-born offspring . . . the series 5300 


precision potentiometer. 


A single-turn unit, it’s 1-1/4 inches in diameter . . . designed for bushing 
mounting. With its innards comfortably ensconced in an accurately 


drawn one-piece aluminum cup, the 5300 gives you ruggedness, 


compactness and long life. We proud papas direct your attention to such 


salient features as the range of total resistance .. . from 25 to 49,000 
ohms... linearity as close as + 0.25%... and considerable improvement 


in torque, noise and mechanical runout. 


For vital statistics on this prodigy of a progeny, write for data file 801. 


er eee rare 


fe 
first in precision potentiometers 
Helipot Corporation, Newport Beach, California 
Engineering representatives in principal cities 
cs 


—— a division of Beckman Instruments, Inc 


Want more information? Use post card on last page 





of these triodes have reached oscil 
lation limits of 100 me, and limits 
of 50 me common, 
have oscillated at 
high as 200 me. 
The same 
meltback 
at high frequencies 


are Tetrodes 


frequencies as 


that 
operate 


make 
well 
thin base re- 


qualities 
transistors 


gions and large impurity gradients 
at the emitter junction—also cause 
them to exhibit good low-frequency 
characteristics. Grounded-emitter 
hundred 
the 
Further- 
more, this gain remains high, up 
to collector currents of a hundred 
milliamperes, many higher 
than with those produced by earlier 
methods. 


current gains of several 
typical 


thousands being common, 


are with values in 


times 


Drone Television Reconnaissance 


Television pickup from an experimental aerial drone system makes it possible to send 
back views of sites 40 miles distant. Developed at Signal Corps Engineering Labs, Fort 
Monmouth, N. J., the 135-pound tv station is carried in a converted L-17 aircraft. Separate 
electronic equipment is required to control flight from the ground as shown above 


Periscopic Television In A Furnace 


Compensating Voltage 


By LYMAN W, OrR 
BRlectronio Defense Group 
University of Michigan 
Ann Arbor, Michigan 
CERTAIN difficulties in constructing 
frequency-compensated voltage di- 
viders arise often enough to de- 
serve comment. Attention will be 
confined here to the deleterious 
effect of stray capacitance Cy, from 
the input resistor R, in Fig. 1 to 
the grounded shield. This difficulty 
is prominent in high-voltage di 
viders where the physical dimen- 
sions of R, are necessarily large. A 
method of compensation is shown in 

Fig. 2. 

An example is a 200-to-1 divider 
for 50-kv input having R 200 
megohms and C, 4 ppf. 
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Dividers for Frequency 


tesistor FR, is a cylindrical type 
inch in diameter and 4 inches 
long. When centrally located in- 
side a metal enclosure 34 x 6 x 8 
in., the stray capacitance from R, 
to the case, though only a few ypf, 
is large enough to 
difficulty. 


eause serious 


Ce ouTPUT 


FIG. 1—Voltage divider uncompensated 
for stray capacitance 


In modern boiler furnaces, it is essential 
that jet-injected pulverized fuel remain ig 
nited at all burners lest a serious explosion 
result. A new periscopic television unit de 
veloped by Babcock and Wilcox, Ltd. and 
manufactured by Marconi enables all burn 
ers to be observed on one television screen. 
The periscope, containing lenses and pris 
ims, is water-cooled. An air blast keeps fly 
ash from settling on the lens windows. The 
unit is retracted during normal operation at 
which time photoelectric monitoring is em 
ployed 


In the absence of such strays, a 
simple adjustment of C, making 
R. C, R, C, is sufficient to pro- 
duce a flat frequency response. In 
this case the step function response 
is similar to Fig. 3A. 

Althouh a low stray capacitance 
is desirable node A and 
ground, its presence does not pro- 
effect on the 
response of the divider itself. The 
presence of a stray capacitance be- 
tween node 8B and ground is of no 
consequence because it is in shunt 
with C, and can be compensated by 
appropriately adjusting the latter. 

When the distributed stray ca- 
pacitance C,, is present it is im- 
possible to produce a flat frequency 


between 


duce an undesired 
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A COMPLETE LINE OF DEPENDABLE ENCAPSULATED RESISTORS 


) 


STANDARD DESIGNS 


a y 


PRECISION WIREWOUND RESISTORS FOR 85C AND 125C AMBIENTS 


For applications requiring accurate resist- 
ance values at 85C and 125C operating 
temperatures—in units of truly small phys 
ical size—select the precise resistor you 
want from one of the 46 standard Perma- 
eal designs in tab or axial lead styles 
Winding forms, resistance wire and em 
bedding material are matched and inte- 
grated, resulting in long term stability at 
rated wattage over the operating tempera 


ture range. The embedding material is a 


SPRAGUE 


SPRAGUE ELECTRIC COMPANY + 


ELECTRONICS 


August, 1956 ant more informatior 


special plastic that extends protection well 
beyond the severe humidity resistance 
specifications of MIL-R-93A and Pro- 
posed MIL-R-9444 (USAF) 
These high-accuracy units are available 
in close resistance tolerances down to 
0.1%. They are carefully and properly 
aged by a special Sprague process so 
that they maintain their accuracy 
within the limits set by the most 


stringent military specifications 


FOR COMPLETE DATA 
WRITE FOR COPY 

OF SPRAGUE 
ENGINEERING 
BULLETIN NO. 122A 


35 MARSHALL ST. * NORTH ADAMS, MASS 


? Use post card on last page 195 





The No. 80070 Series 
of 
Cathode Ray Tube Bezels 


The MILLEN "Designed for Application” line of 
plastic and cas! aluminum ponel bezels includes 
ynits for the Z 1’’ and 5°’ tubes. The 5” 
size is also available with o special neoprene 
cushion for the new flat faced tubes as well as 
the standard cushion, The finish on all types, 
either metal or plastic is ao handsome flat block 
The 7 1’ and 5°’ sizes include a green plexi 
sloss filter, Mumet md nicoloi shields are also 

vailable for all types of cathode ray tubes for 
vee with ony of these bezels 


JAMES MILLEN 
MFG. CO., INC. 


MAIN OFFICE AND FACTORY 


MALDEN 
MASSACHUSETTS 


rv 
oj by, 


ELECTRONS AT WORK 


(continued 


imPuT 


FIG. 2—-Voltage divider compensated for 
stray capacitance with metal plate 


response by adjusting C,. Here the 
step-function response, when R, C 

R, C,, is similar to Fig. 3C. This 
compromise gives equal sinusoidal 
response at very high and very low 
frequencies with a dip at some in- 
termediate frequency. 

To compensate for this, it is 
possible to design a structure that 
gives a distributed capacitance C 
between FR, and node B of the di 
vider as indicated in Fig. 2. The 
added structure may consist of a 
small metal plate or open wire 
mesh placed near R, and connected 
to B. Its correct placement can best 


be found by adjustments § and 


FIG. 3—Step function response with 
correct adjustment (A) strays overcompen- 
sated (B) and strays uncompensated (C) 


examination of the step-function 
response as illustrated in Fig. 3 
In taking these oscillograms the 
square-wave generator was set at 
120 cps for the entire series of 
tests 


Tiny TV Checks Boiler Tubes 


Called the smallest tv camera in the world, the device shown has rollers to ease its 
passage through boiler tubes and four lamps to supply illumination for inspection. It is 


made by Grundig of Germany 


Manganese-Bismuth Magnets in Production 


LATEST ACCOMPLISHMENT in the 
long line of research leading to 
more effective use of magnetic al 
loys is the purification and com 
bining of manganese and bismuth 
by Westinghouse engineers for Air 
Research and Development Com- 
mand (ELECTRONICS, p 7, July 
1956) 


The special characteristics of the 
alloy—-which was named Bismanol 
by U. S. Naval Ordnance Labora- 
tories have been previously de- 
scribed (ELECTRONICS, p 198, June 
1953). 

According to Clarence 
Westinghouse has 


method of grinding together man- 


Zener, 


developed a 
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NEW ‘GROWN-DIFFUSED’ 
TYPES COMMERCIALLY 
AVAILABLE IN 
PRODUCTION QUANTITIES 


Hic caiw var transistors with usable power levels and band 
widths are now immediately available from Texas Instruments . . . 
another first for the leading producer of silicon and germanium 
transistors. Your design horizons are now extended to include 
all-transistor TV, FM, and VHF receivers . . . and transistorized 
amplifier, oscillator, or switching applications in communications, 
telemetering, or radar. 


NEW VHF GERMANIUM TRANSISTOR 

OSCILLATING FREQUENCY IS ABOVE 250 MecacycLes... alpha cutoff 
frequency is 200 me. Typical gain is 12 db at 100 me (unregenerative) 
This performance in a production transistor was unheard of prior to 
perfection of the “grown-diffused” method -- an exclusive Texas Instru- 
ments technique. 


NEW HF SILICON TRANSISTORS 

FREQUENCIES TO 30 MEGACYCLES, rated 30 volts and 125° C, make 
these “grown-diffused” units ideal for high temperature military and 
commercial applications. They increase to 10 the types of silicon tran 
sistors now available from Texas Instruments, and represent the con- 
tinual improvement in frequency, gain, and power made by the pioneer 
producer of silicon transistors. 


OTHER NEW SEMICONDUCTOR DEVICES FROM Ti 

NEW HIGH POWER TRANSISTORS — 12-watt dissipation germanium power 
transistor and 8.75-watt dissipation silicon power transistor. NEW HIGH 
VOLTAGE RECTIFIERS — full wave and single junction half wave 1500- 
volt silicon units stable to 150° C. NEw HIGH CONDUCTANCE DIODES 

4 types of axial-lead silicon junction diodes with 100 ma forward cur- 
rents and 0.1 ya back currents. 


All these devices in production and available immediately. Write today! 


LOOK TO TI FOR: GERMANIUM VHF, 
POWER, RADIO, & GENERAL PURPOSE 
TRANSISTORS @ SILICON HF, POWER, 
& SMALL SIGNAL TRANSISTORS @ 
SILICON RECTIFIERS AND DIODES 


TEXAS INSTRUMENTS 


ee ee: ee ee ee 


6000 LEMMON AVENUE DALLAS @ TEXAS 


% See our exhibit at the Wescon Show 
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yale alte 


Low Noise Level 


Clea 
Crib cy 


65X RESISTORS 
Values UP fOcee 
10,000,000 megohms 


Here is a line of compact, high 
value molded resistors designed to 
meet the demands of a wide range 
of commercial, industrial and sci- 
entific applications, 

Their excellent performance char- 
acteristics and wide range of values 
are ideally suited for atomic sur- 
vey meters, radio and television 
service, scientific measuring de- 
vices, as well as many precision 
instruments. 

They are subjected to an aging 
process in production to insure 
stability of resistance values in 
actual service, 

Get full information on S.S.White 
65X Resistors today. You will find 
they will meet and in many cases 
exceed the most stringent military 
requirements, 


BULLETIN 5409 
has full details. Send for a 
copy. Attention Dept. R. 


S.S.WHITE INDUSTRIAL DIVISION 


10 EAST 40th STREET + NEW YORK 16. WN. Y. 


Western Office: 
1839 West Pico Bivd., Los Angeles 6, Calif. 
Want more information? Use post card on last page 
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ELECTRONS AT WORK (continued 
ganese and bismuth under an inert 
atmosphere of helium gas. If the 
mixture were exposed to oxygen in 
the air it would burst into flame 
spontaneously. 

The mixture is sealed in a glass 
vessel under low-pressure helium. 
The manganese and bismuth are 
caused to unite chemically at about 
520 F. The resulting product is 
reground to a fine powder and the 
particles are imbedded in a plastic 
matrix, oriented in a powerful 
magnetic field and molded to the 
desired shape. 


> Easier Working—Besides being 
at least ten times less likely to 
suffer demagnetization than most 
commercial magnets, the fact that 
individual grains of powder are 
insulated from each other makes 
the finished magnet nonconducting, 
as contrasted with conventional 
types. 

Whereas most magnets must be 
machined to shape, the new forms 


Transformerless Line 
Output Preamplifier 


By Rurus P. TURNER 


Consulting Engineer 
Los Angeles, Calif. 


DEVELOPMENT of a miniature, tran- 
sistorized preamplifier having an 
input impedance higher than 100,- 
000 ohms, output impedance in the 
order of 500 ohms, good frequency 
response, fair voltage and power 
gains and low d-c drain, but using 
no transformers whatever, has re- 
cently been completed. 

The common-emitter circuit is 
customarily used in transistor-type 
preamplifiers because this arrange- 
ment provides good gain at low bat- 
tery drain. The common-emitter 
circuit suffers, however, from an 
inconveniently low input imped- 
ance (1,000 ohms or less) and also 
from an output impedance (20,000 
ohms or higher) which often is too 
high for some applications. Unless 
input and output transformers are 
permissible, this circuit therefore 
cannot be substituted readily for 
its vacuum-tube counterpart. 

A suitable R-C amplifier circuit 
was obtained by cascading three 
transistors, as shown in Fig. 1. 


Weighing manganese-bismuth compound 
in gas chamber to prevent ignition 


can easily be drilled, tapped or cut, 
the ease depending upon the plastic 
binder used. 

Because bismuth is in short sup- 
ply, the cost and volume of the new 
material will cause no competitive 
threat to existing commercial mag- 
nets. Its use will probably be in 
research or military applications 


The input transistor, Q,, is con 
nected as a common-collector to pro- 
vide high input impedance. This 
stage has slightly less than unity 
voltage gain but does provide power 
gain in the order of 12 db. 

The second transistor, Q., is op- 
erated as a common-emitter and 
supplies reasonable voltage and 
power gain in spite of the mismatch 
at its input. The output transistor 
Q,, like the input stage, is 
nected as a common-collector. 

The common-collector circuit is 
similar to the vacuum-tube cathode 


con- 


Mobile Amplifier 


A new twin-beam power tube, registered 
as 6524, has been designed for use in the 
region of 100 to 470 mc. According to RCA, 
it can be used in intermittent service as a 
push-pull r-f class-C {-m telephony amplli- 
fier with power output up to 20 watts at 
462 mc or 56 watts at frequencies up to 100 
mc 
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and Pressure Changes... 
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‘un 1 iii s COMPRESSION 
END SEALS 
» —are practically indestructible! 


: =" fe) 
‘3T 4 
— eS 
: (Tr. K-] Compression End Seals are the most effective seal 
YS) @ Sa Kq available today for tubular components. Specially devel- 
j ty 
we Vv oped by E-I to exceed every requirement of the most 
ef 3) critical modern application, they afford the highest degree 
a) yy of immunity to shock and vibration, violent change in 
©) pressure, temperature and humidity yet attained. Yeaj 
> & & oe” of rigorous application experience prove this fact 
High performance E-I Compressi ; T 


ion Type Termination 


<> 
, ‘ ire also available in multiple headers, single lead terminal 
(@) dj & } ind plug-in connectors. Volume sph and a tre- 
| ' ¢ 
y ‘* mendous range of standard 
en types offer two-way economy e@ 
/ | field « eer 
. : that makes it possible to spe- e — 


cify the extra dependability 
SPECIAL APPLICATION AND CUSTOM SEALS afforded by E-I termination THREADED BEVELED 
CRYSTAL AND SUB-MINIATURE CLOSURES at no extra cost lw tee” © CMD SEK 
DIODE AND TRANSISTOR CLOSURES 
PLUG-IN CONNECTORS 
MULTI-LEAD HEADERS 


SINGLE LEAD TERMINALS ELECTRICAL INDUSTRIES 


44 SUMMER AVENUE, NEWARK 4, NEW JERSEY 


*PATENT PENDING — 
All RIGHTS RESERVED 


Want more information? Use post card on last poge 
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ELECTRONS AT WORK 


(continued) 


follower in the respect that its in- 
put impedance is high and output 
impedance low, power gain is pro- 
vided and voltage gain is under 1. 
The output impedance of Q, is 500 
ohms. 

Although the common-emitter 
and common-collector circuits re- 
quire d-c bias voltages of opposite 
polarity, use of a single battery has 
been made possible in this pre- 
amplifier circuit by operating an 
npn transistor in each of the com- 
mon-collector stages and a corres- 
ponding pnp transistor in the com- 
mon-emitter stage. Maximum d-c 
drain is 600 microamperes. 

At 1,000 cps, the measured input 
impedance of the preamplifier is 0.2 
megohm, Higher values may be ob- 
tained by selecting transistor Q 
individually for this characteristic. 
Maximum input voltage before the 
onset of peak clipping in the out- 
put waveform is 4 millivolts rms. 

Corresponding maximum output 
voltage is 0.2 volt rms. Power gain 
is 56 db and voltage gain is 34 db, 
or 50 times. Total harmonic dis- 
tortion at 1,000 cps is 1.2 percent. 
Figure 2 is a plot showing fre- 
quency response, with respect to the 
response at 1,000 cps. 

Space requirements for the am- 
plifier are modest. By employing 
t-watt composition resistors and 
subminiature tantalum electrolytic 


FIG. 1—Transistorized preamplifier has 0.2- 
megohm input impedance and 500-ohm out- 
put impedance 


| 


Dihceatesendiileed 
1000 
FREQUENCY IN CPS 


RESPONSE IN DB REFERRED TO LO00 CPS 
5 


FIG. 2—-Frequency response of preampli- 
fier is essentially flat from 200 to 20,000 
cycles 


capacitors, the entire amplifier, ex- 
clusive of may be 
mounted on a 8 x 2 in. card. The 
lenient d-c requirements enable the 
use of flashlight cells for bias. 

If a volume control is required in 
the preamplifier, a  15,000-ohm 
potentiometer may be substituted 
for the 15,000-ohm load resistor in 
the collector circuit of Q,. The 
slider of this potentiometer would 
be connected to the l-uf coupling 
capacitor leading to the base of Q,. 


batteries, 


Pulsed Light Generator Aids Plant Research 


By R. W. TREHARNE, C. R. NOSKER 
AND P. R,. RAMBOW 


©. F. Kettering Foundation 
Yellow Springs, Ohio 


PHOTOSYNTHESIS is the 
whereby living plants convert car- 
bon dioxide from air and water into 
sugars, starches and other carbo- 
hydrates using sunlight as a neces- 
sary energy source for the chemical 
reactions. 

In addition to the more obvious 
chemical reactions that sunlight 
must produce in the living plant, 
there are important chemical reac- 
tions that proceed best in darkness 
at the expense of chemical energy 
formed in the light. A unique 
means for separating these light 
and dark reactions is to use light 


process 


Single cell plants in containers at center 
are mounted above platform made of 
neon tube folded back on itself a number 
of times 


pulses of controlled repetition rate.’ 

In the instrument described here 
flashing light pulses are controlled 
by an astable multivibrator. As 
shown in Fig. 1, the output of multi- 
vibrator V, is used to trigger mono- 
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-hp- X365A tsolator 


Arrangement for usifig -hp-, 
yent shifting of kbystron ogtillator f 
load veriations: J 


band X-band 


covers 8.2 to 12.4 KMC con) antes ening f Oto eanes 


One Isolator for entire X-band! Maximum for- 
ward attenuation 1.5 db; at least 25 db reverse 
attenuation! Low 1.2 SWRI! Models for other 


bands coming soon! BRIEF SPECIFICATIONS 


Frequency Range: 8.2 to 12.4 KMC 


‘ > . arenes tes ' 
No longer must you buy expensive narrow-band Isolators siicttceaatn Rita cti ieee os@ 


for every frequency band you work with. The new -hp- APE RES ES 8a 
X365A is a true broadband Isolator—one precision instru- Sittin MAID Ualttens cutie 2 
ment giving you almost flat rejection over the entire X-band. Maximum Power Dissipation: Sinem 
-hp- X365A employs the Faraday principle of field rota- Overall Length: 9%" 
tion. Two axially magnetized ferrite rods mounted inside Price: $225.00 
a round, vaned waveguide, rotate the planes of polarization Specifications subject to change without notice 
45° each. This rotation, in combination with precisely lo- Price f.0.b. factory 

cated attenuator cards, permits forward power to pass 
almost without loss, while reverse power is virtually can- 
celled out. 


-hp- X365A Isolators are precisely machined and finished, HEWLETT-PACKARD COMPANY 


yet ruggedly constructed of top quality materials. -hp- 3808A Page Mill Road, Palo Alto, Colif., U.S.A. 
365A series Isolators for other waveguide bands will be Cable “HEWPACK”’ DAvenport 5-4451 


announced soon. Field engineers in all principal areas 


See this new -hp- equipment at WESCON Booths 1050-1051 


Get Details from Your -hp- 
Representative, or Write Direct! 


Ui eri Cima hal A hat el laa a ero, 
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AMPHENOL now adds modified 
versions of the LT series 

of RF connectors to its large 
availability listing. Specifically 
designed for use with Teflon 
RG-117/U coaxial cable 

(also made by AMPHENOL), 

the LT series 82-116 plug 

and its matching 82-117 


receptacle are made largely 


of aluminum to keep weight 
low and cadmium-plated 

for durability, Impedance 

is 50 ohms, maximum 
voltage rating is 5000 volts. 
Write for data. 


look to AMPHENOL 


for RF Connector 


PROGRESS 


Ampuenot’s Subminax have provided 
the electronic industry for the first 
time with extremely reliable 
subminiature RF connectors. Where 
space and weight savings are 
important, but not at the expense of 
reliability, ampHENOL Subminax are 
finding ever-increasing utilization. 


Now, four new 50 ohm connectors have 


been added: 27-27 hermetic seal 
receptacle, 27-801 cable termination, 
27-800 printed circuit receptacle and 
27-28 Subminax to BNC adapter. 
Write for data sheet, which includes 
a listing of all thirty available 
Subminax RF connectors. 


AMPHENOL ELECTRONICS CORPORATION 


chicago 50, illinois 


AMPHENOL CANADA LIMITED ¢ toronto 9, ontario 


ELECTRONS AT WORK (continued) 


stable multivibrator V., which 
serves both as an amplifier and 
pulse shaper to drive hydrogen thy- 
ratron V, A _ specially designed 
neon tube with heavy nickeliron 
or tungsten electrodes is in the 
plate circuit of V;. 

The flash tube is made of 4-inch 
glass tubing folded back upon itself 
three times to form a 12-inch long 
platform of light above which a 
small vessel containing single cell 
plants (algae) can be suspended. 
The tube is half silvered on the bot- 
tom to concentrate light up into the 


FIG. 1—Pulsed light generator for photo- 
synthesis research. Binary chain counts 
number of pulses 


algae vessels and is filled with neon 
at 15-mm pressure, Other gases can 
be used to produce any desired light 
spectrum, 

Power for the light pulses is ob- 
tained from a high-voltage rectifier 
circuit. The time constant of the 
filter components in the high-volt- 
age power supply is chosen to 
permit sufficient power storage re- 
covery between flashes for intense 
light pulses at the highest flash 
rates. 

The flash rate is continuously 
variable from one per second to 
180 per second. The light-pulse 
duration is about 70 microseconds 
at all flashing rates. 

A one-megohm resistor across the 
lamp maintains plate voltage on the 
thyratron preparatory to trigger- 
ing. The thyratron grid regains 
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EUSA UME CM 
performance-quaranteed 
tape wound core 


Core quality is no longer your worry—it’s ours, for we guarantee performance 
of our tape wound and bobbin cores to mutually agreed upon specifications. 
What’s more, you can specify a host of extra Magnetics, Inc. exclusive 
features, These include the Aluminum Core Box’, to withstand the rigors of 
temperatures to at least 450°F., vacuum impregnation, heavy winding stresses 
and vibration—and the color-coded bobbin core, for error-free handling in 
storage and assembly. 
Why not write today for your copy of Catalog TWC 100-A? And if you . ; 
have an application problem, our sales engineers are ready to provide you Magnetics’ bobbin Cores, {o0, 
with expert assistance. Magnetics, Inc., Dept. E-29, Butler, Pennsylvania. 


ianstiatee afe performance-guaranteed! 


Ae a 
MAGNETICS inc. 


— ) | eee 
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ELECTRONS AT WORK (continued 


Cy control when the plate voltage drops 
ii, owing to the heavy conduction cur- 
OY og 


rent through the flash tube during 

discharge. 
Telephone The total number of light pulses 
Relays for a given experiment is controlled 


by a binary counter circuit consist- 


Malet ing of tubes V, through V. The 
Relays mechanical relay registers once for 
every 256 counts and neon inter- 
od te lation light ided to give th 
‘ rnts are i q rive , 
Taree polation ign are 4 ed to give 7 
total flash exposure for each experi- 
lie lay ment. 
tea A considerably simpler modifica- 
/ tion of this equipment can be made 
BT TLC Te) if a third trigger electrode can be 
OTE , used on the flash tube. The trigger 
oe circuit is shown in Fig. 2. Such an 
Tar iti na . ate , _— me ; 
electrode consists of a few turns of 
tothe 


Latching 

tha ‘ ‘ 
Your immediate needs for one or more 

eT TT relays of any kind are shipped from our greatly 

ree enlarged stock which includes hundreds of types 
in all popular contact arrangements and 

Pent coil ratings. 

Pere Complete stocks of current standard types 

of leading manufacturers are maintained for 

your convenience. 

All relays are new, inspected and 

pe wee unconditionally guaranteed to be as represented. 
24 hour delivery is routine. Phone us. 


Timers 


aC Lar Lat: 

a SCHRACK MOTOR CONTROLLER 

These contactors offer several ex 

clusive features including phase 

tat ba) protection, adjustable overload from 

eg unity to 140% of rating and com 

Distributor plete ceramic insulation, Sizes 0, 

for 1, 2 and 3 NEMA enclosures 
OT ADVANCE available. 

RELAYS 


Differential 


Polarized 


FIG. 2—Alternate simplified triggering 
SCHRACK KEYING TELEPHONE system can be used if light source is not 
submerged in a conducting medium 


TELEPHONE TYPE RELAYS 
, We can furnish from stock or fabricate prac- 
AL a tically any telephone type relay. C. P. Clare. lads tits alte ili tiie iaitie 
Automatic Electric. Phillips Control. North a oe on ee es e} 
Tt a Electric. of the tube. A trigger voltage from 
Le ae, MORE THAN A MILLION a 2050 thyratron is sufficient to 
ad o DEPENDABLE RELAYS IN STOCK cause ionization of the flash-tube 
gas to start the main power supply 


wire wrapped around the outside 


Write, wire or phone for immediate quotations. discharge through the tube 


er 
¢-7 RELAY SALES, INC. _» size: eas for the immersion o 


P.O. Box 186-A Route 64 at E. J. & E. R. R. the flash tube and vessels contain- 
West Chicago, Illinois ing the alyae into a constant tem- 


Phone West Chicago 1100 The experimental procedure for 


photosynthetic reactions 


Want more information? Use post card on last page August, 1956 — ELECTRONICS 





PRECISION 


ee 


down to 
the 
Spot Size’ 


In one phrase, that's the story of the Du Mont Type 329-A. From the input attenuators, right through to the 
cathode-ray tube, tolerances have been held to a level chat means what you can read — you can trust. Accuracy 
of measurement is limited primarily by the size of the fluorescent spot (and with the superb characteristics 
of our mono-accelerator cathode-ray tubes, that's an especially significant statement) 

Prove to yourself what the extra precision and convenience of the Type 329-A will mean to you. Call your 
nearest Du Mont representative for a demonstration, or write to Technical Sales Dept. at the address below 


CONTINUOUS SWEEP CALIBRATION. If you can read numbers you can 
make precise time measurements. Adjust the event to be measured to 
fill exactly a major interval on the screen. Then read time directly from 
the large legible dial with no interpolation, no need te count squares. 
Accuracy? Better than 5% (including sweep generator and cathode-ray 
tube). 


REAL SWEEP LINEARITY. Our test spec reads “no 10% increment of 
sweep shail vary from another 10% increment by more than 5% in time 
interval represented.”” In short, any non-linearity of sweep will be less 
than a trace-width! 


CALIBRATED SWEEP EXPANSION. Exclusive Du Mont “Notch” speeds a 
segment of the sweep by a factor of exactly 10. Result — effectively 
two calibrated rates during the same sweep. Expanded portion is dis- 
played in proper relation to the unexpanded portion. Uncalibrated notch 
offers greater expansion (up to 100 times on lower sweep ranges). 


AMPLITUDE CALIBRATION. Accurate (+2%) voltage standard is applied 
by a flick of a convenient front-panel switch to calibrate screen in any 
of 11 full-scale ranges from 0.2 to 400 volts 


HIGH PRECISION TYPE SATP- CATHODE-RAY TUBE. Only a tube built 
to our stringent tolerances could exploit fully the precision inherent in 
the circuitry of the Type 329-A. Based on the mono-accelerator principle, 
the Type 5ATP- offers the superb deflection linearity as well as the 
freedom from spot and field distortions required to render measurements 
valid right down to the resolving power of the trace 


DC TO 10 MC (20% DOWN) VERTICAL RESPONSE is the nominal band- 
width of the Type 329-A. But owing to the gradual fall of the frequency 
response beyond this point, the amplifier is usable to 20 me and beyond. 
Unique amplifier design assures display of d-c signals with no d-¢ slump. 


*Spot Size = 0.02” (appros.) 


HIGH-LOW-GAIN SELECTOR permits doubling deflection sensitivity (at 
some sacrifice in bandwidth) to 0.05 volt per major scale division for 
studies involving very low signal levels 


DUAL INPUT CONNECTORS permit switching from one signal source to 
another wahout changing leads 


MAJOR SPECIFICATIONS 


Frequency response: dc to not more than 3 db down at 10 me; rise 
time, .035 usec 


Deflection factor: 0.1 d-c volt/major divisiont; high-gain switch gives 
optional double sensitivity at 5 mc bandwidth approx 


Sweep rates: driven or recurrent sweeps, continuously variable, calibrated 
from 1 sec to 0.1 usec/major div.t; max. rate, 7”/usec(20 milli-micro- 
seconds/minor scale division) 


Sweep expansion: notch expansion, variable or calibrated rate, 10 times 
sweep rate on most ranges with calibrated notch and up to 100 times rate 
with uncalibrated variable notch 


Amplitude Measurement: 11 full-scale ranges from 0.2 to 400 volts full 
scale 


Cathode-ray tube — Type SATP- Mono-accelerator, operated at 6000 
volts (equivalent light output to post-accelerator tube operated at 1OKV 
Price $1090.00 


TYPE 336-A 
The Type 336-A offers all of the superb measuring facilities of the 
Type 329-A, but has a vertical frequency response extended to 18 
me (3 db down) at a sensitivity of 1 de volt full scale. With pulse 
response of 0.02 usec, the Type 336-A is particularly well suited for 
measurement of very high-speed phenomena. Price, $1125.00 


tMajor scale division 0.7 inch (10 minor divisions) 


ou iL ONT Technical Sales Department « ALLEN B. DU MONT LABORATORIES, INC.¢760 Bloomfield Ave., Clifton, WN. J. 


DON’T MISS THE DuMONT INSTRUMENT EXHIBIT AT WESCON BOOTHS 939-940 
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Lapp 


TUBE SUPPORTS 


for air-cooled 


power tubes 


Since forced-air-cooled 
tubes were first intro- 
duced, equipment man- 
ufacturers have been 
designing their own 


supports, many of which 


have been produced by Lapp. To standardize the great variety of tube 


support designs, Lapp set out to design a complete line which is now 


available and offers the equipment manufacturer a valuable service 


by way of more economical production, interchangeability and avail- 


ability of replacement units. Lapp Tube Supports are compact, effi- 


cient and attractive in appearance. Their duty is threefold . .. they 
support the tubes, insulate,and furnish an air duct which channels 


air over tube fins for maximum cooling. Write for Bulletin 301, with 
complete description and specification data. Lapp Insulator Co., Inc., 
Radio Specialties Division, 903 Sumner Street, LeRoy, New York. 
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ELECTRONS AT WORK continued 


perature water bath. The growing 
plant takes in carbon dioxide and 
gives off oxygen. Photosyntheti 
reactions can be detected, there- 
fore, by measuring the oxygen evo- 
lution at constant temperature and 
pressure conditions, 

The trigger electrode system for 
the use of a flash lamp under water 
presents some difficulties. If any 
conduction or capacitive losses exist 
between the trigger electrode and 
ground, the trigger voltage may not 
be of sufficient magnitude to pro- 
duce initial ionization of the flash 
tube gas. 

These losses can occur in a water 
bath containing excessive amounts 
of ionic impurities, Under such con- 
ditions there would be a shock haz- 
ard to the operator. For applica- 
tions where water immersion of 
flash tube is not required however, 
this alternate circuit because of its 
simplicity is more desirable. 

The authors acknowledge the 
ideas and assistance contributed by 
H, A. Tanner, director of research 
and K, A. Clendenning, biochemist 
of the C. F. Kettering Foundation.’ 
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Glo-Balls Measure 
Electric Fields 


By JOHN D. SALISBURY 


f Catifornia 
aborator 
€ ile 


Calis 


ELECTRIC FIELD distribution in 
resonant cavities can be measured 
simply and directly 

A thin-wall, glass bali (see Fig 
1) containing gas at a low 
is introduced into the cavity at a 
point where the voltage gradient is 
to be measured. Input power is 
raised until the gas within the ball 
ionizes. The voltage induced in a 
monitor loop is read the instant 
before the ball glows, giving the 
maximum meter reading since the 
induced voltage drops somewhat 
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FWA [ogc 


with No Sacrifice in Accuracy 
or Reliability 


ey 
SYNCHRO FUNCTION CPPC TYPE Input Input input Ohms Output Sensitivity | Output Sensitivity Input input Input Ohms | Phase Shift Nulls Length 
| V400cy Amps Watts (OC) Rotor (MV/deg)| Volts (MV deg) Volts Amps Watts (0C) 5 $ Sk (MY) in inches 


Torque Transmitter CGC-% } 26.0 106 . 2 18 200 
Control Transformer CTC-8 ] q 5 143 ; 200 
Control Transtormer CTC-% 

Control Differential 

Electrical Resolver 

Torque Receiver 


Vector Resolver 


SYSTEM Input = input ~=Dutput Sensitiity CPPC TYPES input 7 Output 7 Phase Nuits WEMARKS 
Amps Watts Volts (MV deg) Shift (My 
Transmitter->C 1 1] 4 +6 408 8A)pCIC RASA 
Transmitter->C 1 | 233 4 8A)»>CIC BAS 
Transmitter->C T 2¢ l » Z 363 2A)p>CICBRASA 
Transmitter->4 Paralle? CT 2¢ 5 7 } BA] p40 CIC BAA 
Transmitter-> Differential-»>C T ! 19.5 } 8 A)-»>CDC.8-A1>CT 
Series Vector-> Electrical Resoly 103 > BAL>CSC BA 
Series Vector Res 5 ) 55 ) 9) > 8 AL>CVC EA 
Transmitter-> Receive f : ( 8A )p>CRCBAI 


LOOK TO cPpPc rye ¢ pe SYNCHRO PROGRESS 
] 
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MICROWAVE ANTENNAS 
for all bands 2000 mc - 4000 mc 


4000 mc antenna 
with Gabriel 
waveguide feed. 


"The XY 


a S 
A 
ea 


rth te: 
ADVANTAGES 


Low VSWR 

High gain 

Low side and back lobes 
Pressurized feeds 
All-weather dependability 
Ready adaptability to 
special service requirements 


For every microwave application, Gabriel can furnish 
antenna equipment of proved efficiency and reliability. The 
experience and facilities of Gabriel Laboratories offer 
prompt, dependable solution of your antenna problems. 
And the manufacturing plant of Gabriel Electronics Divi- 
sion assures volume production to the Laboratories’ per- 
formance specifications. 

For analysis of your antenna or microwave problems, 

write us or telephone NEedham 3-0005 (through Boston). 


og GABRIEL ELECTRONICS DIVISION 
ane 


Want more information? Use post card on last page. 


2000 mc antenna with dipole feed. 


ELECTRONS AT WORK continued 


when ionization takes place. 

The magnitude of the gradient 
at the measured point, correspond- 
ing to any arbitrary loop voltage, 
can be calculated easily if the 
gradient required for ionization is 
known and the ionization point of 
the ball is stable. Measurements 
can be made at a number of points, 
and a profile of the magnitude vari- 
ations of the electric field intensity 
due to the pertubing effects of drift 
tubes can be plotted. Integration of 
the plot will yield end-to-end volt- 
age for a given loop voltage. Such 


sbebdbdheddedddubeduh Acduldeddd ddd. LLL 
CP TaN 11! 

FIG. 1—Glo-balls with diameters of “4. 

¥2 and 1% inches are used respectively 


at 100, 25 and 50 mc. while the larger 
ones are for 12.5 mc 


FIG. 2—-Simple representation of a linegr 
accelerator cavity 


measurements have been made on 
a large linear accelerator. 
> Past Method—Distribution of 
the electric field intensity # in a 
cavity resonator is of interest. 
Perturbations owing to drift 
tubes increase the complexity of 
mathematical calculations to a 
point where solutions are unreli 
able or impossible. It is therefore 
necessary to perform measure- 
ments either on models or on full- 
scale cavities to obtain this 
information. 

Electric field intensity measure- 
ments within cavity resonators 
have been made in the past by the 
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Nichrome*, the famous alloy 
whose spectrogram you see here, 
is as truly a masterpiece as any 
Rembrandt or DaVinci hanging 
in the galleries—and for largely 
the same reason. 

For the principal elements in 
Nichrome, anyone can combine. 
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What gives Nichrome its unap- 
proachable superiority over all 
OF / other heat-resistance alloys, is the 
truly personal elements that go 
into its making—the all-impor- 
tant, highly specialized skills of 
the Driver-Harris technicians. 
Step-by-step from melting 
through every processing opera- 
tion, from furnace to finished 
spools of wire (some drawn as 
fine as .0005 dia.) exacting metal- 
lurgical controls and checks 
operate to assure the peerless and 
enduring qualitites of Nichrome. 
These quality controls represent 
58 years of continuous alloy 
research that have established 
Nichrome as the _ time-tested 
standard by which all similar 
alloys are measured. 


Yes, there is only one Nichrome, 


| ye ie and it is made only by Driver- 
| * : Harris. 

, ee DL ee And in recognition of its unique 

J properties, the United States 


Patent Office in August, 1908, 


*T. M. Reg. U. 5. Pat. Off. 


] i | | ‘fait granted solely and exclusively to 
ne ei | mei us the trade-mark NICHROME. 


| 


Dyrvver- 


TO e | Harris: 


COMPANY 


: HARRISON, NEW JERSEY 
H ef BRANCHES. Chicago, Det 
‘ ue mk Cleveland, Lovisville, Los 


San Francisco 
The 8. GREENING WikE 


Ltid., Hamilton, Ont 
MAKERS OF THE MOST COMPLETE 
LINE OF ELECTRIC HEATING 


RESISTANCE, AND ELECTRONIC 
ALLOYS IN THE WORLO 


Want more information? Use post card on last page. 





MODEL 210 SERIES 


Measurements’ new Model 210-A is a light and compact instrument 
designed for the use of laboratories, manufacturers, communi- 
cations systems, and radio service organizations requiring an ac- 
curate, moderately-priced FM Signal Generator in the frequency 
range of 86 to 108 megacycles. It is an excellent instrument for 
research on FM, multiplexing and telemetering equipment. 


Other Model 210 FM Signal Generators, with a tuning ratio of 
approximately 1.2 to 1 are available for use within the limits of 
30 to 200 megacycles with a deviation of at least 150 Ke. 


FEATURES 
Wide deviation with low distortion 
Low spurious residual FM 
Individually calibrated, direct-reading dials 
Accurate output voltage calibration—low VSWR. 
Operates at fundamental carrier frequencies. 
Vernier electronic tuning 


SPECIFICATIONS 


CARRIER FREQUENCY RANGE: 86 to 
108 Mc. Individually calibrated dial 
with + 0.5% accuracy. 

TUNING: A vernier frequency dial having 
100 divisions is geared to the main 
dial. Electronic tuning of + 0-30 
and + 0-300 Ke is provided by the 
calibroted frequency deviation dial. 

OUTPUT VOLTAGE: 0.1 to 100,000 mi- 
crovolts (-7 to —127 DBM) across 
a 50-ohm termination. 

OUTPUT SYSTEM: Mutual inductance at- 
tenvetor with 50 ohm source impe- 
dance with a low VSWR. Continuous 
monitoring of output level with ac- 
curate barretter bridge. 

MODULATION: 400 and 1000 cycle 
internal avdio oscillator. Deviation 


directly calibrated in two ranges: O 
to 30 Ke and O to 300 Ke, Can be 
modulated from external audio source 
providing 5 volts across 10,000 ohms. 

MODULATION FIDELITY: Frequency de- 
viation response is within + 0.5 db 
from d. ¢. to 15,000 cycles, and is 
down approximately 3 db at 70 Ke. 
Transient response is excellent, and 
distortion is less than 1% at 75 Ke 
deviation. 


RESIDUAL FM: Spurious residual FM is 
60 db below 75 Ke deviation. 


POWER SUPPLY: 117 volts, 50-60 cycles, 
45 watts. 


DIMENSIONS: 10"x14"x74%," overall. 
WEIGHT: Approximately 25 Ibs. 


MEASUREMENTS 


) CORPORATION 


BOONTON NEW JERSEY 
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ELECTRONS AT WORK continued 
field-perturbation or BB method, 
This method consists of introduc- 
ing a metallic or dielectric sphere 
(BB) into the cavity at a point to 
be investigated, observing the re- 
sulting frequency shift Af and 
from this, calculating the relative 
field intensity at the point. 

If the sphere is of dielectric ma- 
terial and if its volume is small 
compared to that of the cavity, the 
frequency shift is proportional to 
the volume of the sphere and to the 
square of the electric field intensity 
at the point. 

The method requires a consider- 
able amount of special frequency- 
measuring equipment, as well as 
ideal conditions. It is preferred to 
sample as small a volume as pos- 
sible, but there is a practical limit 
because as the size of the BB is 
reduced the resulting frequency 
shift is also reduced, so that even 
with a mechanically rigid cavity 
and precise frequency measure- 


FIG. 3——-Magnitude of E field along axis of 
cavity for constant end-to-end voltage 


ments the Af is lost in the inherent 
random variations of the system. 
The glo-ball circumvents the fre- 
quency drift problem because its 
ionization point is, for all practical 
purposes, unaffected by frequency 
changes normally encountered dur- 
ing a run. It can be made many 
times smaller in diameter than the 
BB and therefore it can be used to 
explore regions where size is a lim- 
iting factor, such as the bore of a 
drift tube in a linear accelerator. 
Also in regions of rapidly chang- 
ing field intensity, it is desirable 
to make each measurement over a 
volume as small as possible, since 
the field intensity is a point func- 
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Solve Computer and Automatic Control Problems 


-AT THE CORE! 


- design. speed)accuracy and reliability into your controls and systems 


—with the added advantages of lightweight, compact size and mainte- 
nance-free operation 


~~ | Ferramic® Magnetic Memories offer electrical and mechanical 
da uperiorities of especial interest to design and project engineers 
e Ferramic cores, and complete memory planes, by General Ceramics 
; " # open new design horizons in the areas of control for conveyors, 
¥ / elevators, traffic, telephone switching, production machines, signalling, 
processing equipment and other systems. If your problem involves 
computers, switching or automatic controls, request bulletins on 
Ferramic Memory Planes. Standard configurations are available, 
special types designed to specification. Address Dept, E. 


- be Sure it’s Ferramics", the exclusive product of the General Ceramics 
Corporation, original developer of the rectangular hysteresis ltoop 
ferrites for memory systems. 


“l!806 to 1988) 


General Offices and Plant: KEASBEY, NEW JERSEY 


Headquarters for STEATITE, ALUMINA, ZIRCON, PORCELAIN SOLDERSEAL TERMINALS, “ADVAC” HIGH TEMPERATURE 
SEALS, CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE, FERRAMIC MAGNETIC CORES, MAGNETIC MEMORY PLANES 


> 
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Awa dase lsc 


Recently, Raytheon asked PRESTEEL to draw electronic components to 
close tolerances in cupro-nickel. To cold-work this metal was a brand new 
challenge — but, thanks to our long experience, we succeeded. 


We learned that two identical end rings were later brazed to form a single 
unit — at considerable expense and with many rejects. 


“Why can’t PRESTEEL make the unit as a single stamping?” we asked. 
Design surveys showed all kinds of problems. But we still thought it could be 
done — and asked a chance to prove it at our own risk. 


Our engineers designed a special set of dies. Result — a new double end ring 
at $3.07 per unit, 43¢ less than the old cost per set of two. Plus extra savings 
on brazing costs... and no rejections! 


Have you an “impossible” pressing problem? Bring it to PRESTEEL — and 
save! Send the coupon today. 


103-D Barber Ave., Worcester 6, Mass. 


| Please ask your representative to call [_] 
| Please send newest brochure [_ ] 


Name 


Title. seaside Company 


| Get a quote from the Street____ 


leader — PRESTEEL! City. _§_ Zone___ State 


See chem ins ce: mas anon Sam ened deuly en ink ae dune eine enna ED ete eee een em 
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ELECTRONS AT WORK (continued) 


tion and the glo-ball integrates the 
field over its diameter. The center 
of the ball is therefore a position 
reference to plot the data that 
consists of the average values of 
field intensity for the space oc- 
cupied by the ball. 


> Operation—In use, the glo-ball 
is pulled through a cavity on a line 
along which it is desired to know 
the field magnitude distribution, 
for example, the axis of a linear 
accelerator. At various points along 
the axis, the ball position is re- 
corded and the cavity energy is 
raised until ionization or glow oc- 
curs. At this instant, the voltage 
on a monitoring loop is recorded 
and the energy level is quickly 
lowered to zero, 








FIG. 4—Section of recorder chart shows 
monitor loop voltage plotted against glo- 
ball position for two gaps of a long linear 
accelerator tube 


The latter action is necessary to 
preserve the stability of the ioniza- 
tion point. Because the ball ionizes 
at a constant magnitude of electric 
field, it is apparent that the data 
obtained consist of monitoring loop 
voltages versus ball position for 
this value of electric field. 

Referring to Fig. 2, the voltage 
on monitoring loop M is noted at 
the time of ionization of the glo- 
ball located a distance z from m on 
the z axis. Since this is also the 
axis of the accelerated particles, it 
is normally the only path along 
which the distribution is of in- 
terest. As indicated, the desired 
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Brel 
~COGLING - 


. 


By a sustained program of research 
ee ee ee 
of the latest units in electronic tube 
cooling, pressurizing electronic equip 
ment, and pumping fuels and hydraulic 
fluids Research and testing laboratories 
MT: C1 PUTT) Me manufacturing 
plants provice the specialized equipment 
and manpower to turn out fully qualified 
units to meet appropriate government 


Te aia lit 


ia 
From our extensive line of existing units 


adaptations of these units, or completely 
ed designs Eastern can ead equip 
a ee 


inquiry is welcomed 


T 


SLU 


HAMDEN 
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HYSOL G600 
Te 


i eal 


3-phase 


plate transformer 


(2'/, KVA) 


For These RAYTHEON 


Transformers... 


HYSOL 6600 is a new epoxy casting 
resin especially developed for MiIL- 
T-27A and other Military Specifica- 
tions. After more than two years of 
development and evaluation in our 
own and government laboratories, 
it is now being economically used 
in transformer production by RAY- 
THEON. 


Pf 


Filament Transformer 


HYSOL 6600 was specifically pro- 
duced for transformers for electron- 
ics, instrument transformers, power 
bushings and related equipment. It 
is a filled epoxy base in the form of a 
soft solid which melts to a low viscos- 
ity liquid. Complete Technical Data 
Bulletin available on request. 


Dual high-reactance 


es'VEt a 
Filament Transformer ot "0, 


Houghton Laboratories manufactures 


complete lines of Electrical Insulating ak 
Materials, Adhesives and Sealants, Tool- canes a abebeten Chaauentnek cna 
ing Materials and cast products as rod, 


sheet and tube % 


HOUGHTON 


LABORATORIES 
INC. 


100 HOUGHTON AVE. OLEAN, NEW YORK 


In Canada 
HYSOL (Canada), LTD. 


Leaside, Toronto 17, Ontario 


Want more information? Use post card on last page. 


ELECTRONS AT WORK (continued 


mode has the FE vector parallel and 
the H vector transverse to the axis 
of the cavity, a right circular cyl- 
inder. In the unloaded cavity FE 
is constant with respect to z, but 
the presence of the drift tubes DT 
and DT, perturbs the field, produc- 
ing one of varying magnitude 
similar to that of Fig. 3. The shape 
of this curve can be obtained by 
plotting values of inverse monitor- 
ing loop voltages obtained during 
the glo-ball run. This is because 
the field intensity EF at a point in 
the cavity is proportional to the 
voltage V,, generated in a fixed 
loop which couples part of the 
magnetic flux. That is FE, k, V; 
where k, is a function of position. 


STRIP 
CHART 
RECORDER 


INSULATOR 


1.000 iW 
*0.002 


INDUCTANCE 


FIG. 5—Parallel-plate calibrator 


At a given point in the cavity, k, is 
constant for a particular mode of 
operation and a fixed monitoring 
loop. 

Figure 4 shows part of a re- 
corder chart (2 gaps) which was 
taken during a glo-ball run on a 
long linear accelerator. 
> Construction—When the first 
glo-balls were made, approximately 
10 percent had the required sensi- 
tivity and stability. They ranged in 
size from + inch to 1% inches in 
diameter with a considerable range 
of sensitivities. In general, the 
sensitivity decreases with decreas- 
ing ball diameter and increases as 
the frequency of the r-f power in- 
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INSIDE, WHERE IT COUNTS, 


HUGHES DIODES LOOK LIKE THIS 


With a microscope, you can see many of the physic al qual 


ities which distinguish a Hughes diode from ordinary type 


¢ The positive spring contact between the whisker and th 
aluminum button fused to the silicon crystal. (Our use of a 
spring contact prevents damage to the crystal at the 
junction, even it the diode is « xpo ed to extreme shock 
@ The silicon crystal, free from cracks or blemishes 
© The clean, sharp, straight rectifying junction 

Such meticulous phy sical construction is a vital factor 
in ensuring the excellence of Hughes diodes’ electrical 
characteristics (which you can't see through a microscope! 
All characteristics physic ul and electrical—are protected 
by a series of thorough, rigorous tests. So pecify Hy 


and make sure that you are u ing the diodes made First Ot 


All lor Reliability! 


HUGHES PRODUCTS 


A DIVISION OF THE HUGHES AIRCRAPT COMPANY 


HUGHES PRODUCTS 


SEMICONDUCTORS 


SEMICONDUCTORS 
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ELECTRONS AT WORK (continued) 


creases. 

The balls were pumped to about 
15 microns and outgassed for one 
hour in an oven. They were then 
filled with helium to a pressure of 
about 1,000 microns and sealed. 
Further work by J. F. Steinhaus 
has shown that additional treatment 
and somewhat higher pressures, 
about 15 millimeters of mercury, 
produced more stable balls and a 
higher percentage of useful ones. 
A typical, sensitive, 4-inch diameter 
ball will ionize in a field of about 
170 volts rms per inch at a fre- 
quency of 50 me. 

A localized static charge of elec- 
tricity has been found to cause as 

e e much as 50-percent increase in the 
ae do it with ionization point. With successive 
firings this effect gradually di- 
minished as the charge leaked off. 
As a precautionary measure, all 
glo-balls are now dipped in anti- 
static solution prior to the initial 
calibration. 
The calibration procedure con- 


sists in suspending the glo-ball be- 


tween two parallel plates of diam- 
eter equal to about 8 times the 
LOW NOISE PLUS INTERCHANGEABILITY spacing, which normally was one 


Recent advances in germanium mixer 
diodes have appeared most promising, pro- 
viding they are used in conjunction with 
special biasing circuits, low impedance IF 
inputs and RF microwave mixers specially 
designed for the purpose. Actual systems 
experience with germanium mixer diodes is : ' 
still limited, and hence, it is not well known Breeding Better Cattle 
how their field reliability in such matters as 
high temperature operation, pulse burnout, 
etc. compares with the time-tested silicon 
diode, 

To allow our customers to achieve super 
low noise figure performance without the 
inconvenience of modifying their IF and RF 
circuits, we now offer the 1N415E (double 
ended) and IN23E (single ended) silicon 
diodes which are comparable in performance 
to the 1N263, but are interchangeable with 
the 1N23 series. 

These diodes are produced to the same 
upper overall noise limit of 7.5 db (with IF 
noise figure of 1.5 db) as that specified for 
the 1N263 germanium diode. Hence, existing 
systems, designed for 1N23 series design 
centers can invariably be improved by the 
simple expedient of direct substitution, The 
RF and low IF impedance of the 1N263 does 
not lend itself to such direct interchange 
ability. Try these new silicon types. We are 
sure that your enthusiasm will match those of 
users now reporting systems noise figures 
including duplexer loss as low as 6.45 db. 


The information above has been taken 
directly from our new 8-page 
technical brochure on silicon diodes. 


In the photograph, a professor of dairy 
physiology at the University of Illinois 
uses a microscope, multiplier phototube, 
SEND FOR YOUR COPY, ae ay cathode-ray oscilloscope, electronic count- 

er, line selector and tv camera monitor 

to study motility of cattle sperm cells. 

The Du Mont equipment shown may 

MICROWAVE AS SOCIATES INC. make possible fast and accurate selec- 


tion of high-fertility specimens for pro- 
22 CUMMINGTON STREET, BOSTON 15, MASSACHUSETTS ducing better cattle 
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Your 

future in 
MICROWAVES 
at the 


HUGHES 
RESEARCH LABORATORY 


The Microwave Laboratory at Hughes 
conducts fundamental research and 
long-range development in the field 
of microwave components and 
techniques. The antenna program is 
concerned with research on linear 
and two-dimensional arrays of slot 
radi tors; transmission and radiation 
of surface-guided waves; very high 
resolution radar antennas; and the 
development and engineering of 
airborne communication, navi- 
gation and fire control antennas 
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instrumentation is deve lope d for new 
measuring equipmi nt to meet nec ds 
of the program. This has included 
development of automatic imped 
ance und antenna pattern recordet . 
microwave power supplies stabilized 
in amplitude and frequency, micro 
wave circuitry, and microwave ap- 
plic ations of territe devi cs 


Scents fre 
Staff Relation 


| HUGHES 


lL 
RESEARCH AND DEVELOPMENT 


LABORATORIES 
HUGHES AIRCRAPT COMPANY 
Culver City, Los Angeles County 


( alif wid 








These positions in the 
Microwave area are open 
now in the Hughes 


Research Laboratory: 


MICROWAVE ENGINEERS 


with experience in magnetrons, 
klystrons, microwave transmitter and 
receiver circuitry, microwave 

mixers, duplexers and cavities 


VIDEO CIRCUIT ENGINEERS 


with experience in video amplifiers, 
pulse circuitry, coding and 
decoding circuits, and delay lines. 


MICROWAVE STANDARDS 
ENGINEERS 


to do precise calibration from 

primary and secondary standards, using 
the finest facilities available 

for standards calibration. 


MICROWAVE ENGINEERS 


to participate in basic research 
on microwave breakdown in gases or 
wave propagation in ionized gases. 


MICROWAVE ENGINEERS 


to participate in development of new 
techniques for measurement of 
the magnetic and electric properties 


of materials at microwave frequencies, 


You are invited to send resumes 
of your education and experience 


to the address at left 


VACATIONING IN 
SOUTHERN CALIFORNIA? 
YOU ARE INVITED 

TO VISIT HUGHES. 





ersatile new 


PEN 


external anode 


-KW BEAM POWER PENTODE 


This new pace setter delivers high power at low plate voltage for a variety 
of r-f and a-f applications. The exceptional performance of the PL-172 is 
due to the exclusive new suppressor grid vanes which direct electrons to 
the plate in beams, giving true beam tube characteristics. For critical 
Class AB, linear amplifier applications, for high power audio service, or 
for high-efficiency, low-drive Class-C use, the PL-172 is a logical choice. 


USE IT AS A CLASS-ABi LINEAR R-F AMPLIFIER — 


Delivers over 1000 watts useful output at only 2000 plate volts, over 
1500 watts at maximum ratings. 


AS A CLASS-C AMPLIFIER — 


Over 2000 watts useful output at high efficiency. Driving power less than 
5 watts. 


OR AS A CLASS AB, AUDIO AMPLIFIER — 

Over 1200 watts per pair at 1500 volts. Up to 3000 watts at maximum 
ratings. Low output impedance simplifies output transformer problems. 
RATINGS 


Heater Voltage 6.0 volts 
Heater Current 7.5 amperes 
Pilate voltage, max 3000 volts 


1.0 amperes 
1000 watts 
21,000 pmbhos 


Piate current, max 
Piate dissipation, max 
Transconductance 


A COMPLETE LINE OF HIGH-EFFICIENCY POWER TUBES 


Plate current curve at zero grid voltage 
shows why the PL.172 gives high power gain 
and operates efficiently at low voltages 
Write for complete technical data and 
suggested operating conditions 


Representatives in principal cities 


PENTA laborat 


Visit our booth £1145 WESCON SHOW 


Want more information? Use post card on last page 


ELECTRONS AT WORK (continued 


inch. The ball as shown in Fig. 5 is 
located at the center of the plates 
where the E£ field is collimated. The 
plates are then excited by a steadily 
increasing r-f voltage at the fre- 
quency at which the ball is to be 
used. At the instant of ionization 
the voltage is turned off leaving a 
record of its maximum excursion 
on the recorder chart. During suc- 
cessive trials, this value of maxi- 
mum deflection is found repeatable 
to better than 1 percent for a stable 
ball. Its calibration is therefore the 
voltage at ionization divided by the 
plate spacing. 

It was necessary to provide a 
low-resistance direct-current path, 
such as a choke, between the plates 
to prevent the formation of a d-« 
field, which seriously affects the 
calibration. 


> Instrumentation—During a glo- 
ball run it was found desirable to 
use a high-voltage monitoring loop 
to avoid large errors owing to the 
nonlinearity of diodes at low r-f 
voltages. This did not eliminate the 
necessity for measuring a rela- 
tively low voltage when cross-cali- 
brating the temporary to the per- 
manent loops, but this operation 
was only done once and consider- 
able care could be expended to in- 
sure accuracy. 

The conception of the glo-ball, it 
construction and application ana 
the development of much of the as- 
sociated electronic equipment now 
in use was due to O. A. Fredricks- 
son, W. W. Klein and the author 
Many persons have contributed to 
the further development and appli- 
cation of the glo-ball technique. 
This work was done under the aus- 
pices of the U. S. Atomic Energy 
Commission, 


Transhorizon Circuit 
Authorized 


First international radiotelephone 
circuit using tropospheric over- 
horizon techniques will be operated 
by American Telephone and Tele- 
graph Co. together with Radio Cor- 
poration of Cuba using 840 and 
880 me. 

Although military circuits have 
for some time been in operation, 
this is the first intercompany serv- 
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The problem was to check many small calculating 
machine parts averaging about 13 critical dimensions 
for each with shapes mostly complex. With carefully 
engineered mechanical gages, inspection time aver- 
aged 50 seconds each. Optical gaging on a Kodak 
Contour Projector brought the average down to 12 
seconds. 


Inspection of incoming precision shafts took 10 to 15 minutes each by 
mechanical gaging—involved concentricity, diameters, shoulder loca- 
tions, and other tough-to-measure dimensions to tolerances of .0002”. 
Doing the work on a Kodak Contour Projector cut time to 2 to 3 minutes 
per shoft. 


Qs eat we ee AN tae AS AN EES PMI RS OS A LS a 


Spacing the parallelism of a special 
tuning condenser for electronic test 
equipment had to be held to very 
close tolerances. “Use of the Kodak 
Contour Projector," the company re- 
ports, “permits economical measure- 
ments of parallelism to an accuracy 
impossible to obtain by other meth- 
ods,” 


On a flexible rubber-like part, rejects ran as high as 
30%. By using a Kodak Contour Projector to measure 
the parts and then plotting results by statistical qual- 
ity control methods, production changes were made 
that resulted in rejects dropping from 30% to less 
than % of 1%. Optical gaging eliminated distortion 
of the part while gaging, and proved 4 to 5 times 
faster than usual methods. 


One instrument inspects these varied parts 


ELECTRONICS 


Here is another economy optical gaging can 
provide: switching from one part to a second 
part requires only a change of chart and fix- 
ture. You still use the same basic instru- 
ment. And with a Kodak Contour Projec- 
tor, the variety of parts you can check is 
almost without limit. Here’s why: 

1. Capacity—Screen size on an optical 
comparator does not restrict the size of 
parts you can handle, for multiple-posi- 
tion fixtures allow the handling of parts 
larger than the screen itself. What's 
important is the staging area—and 
Kodak’s unique relay lens provides 
uniform ample clearance regardless of 
magnification. The distortion-free im- 
age lets you measure anywhere on the 
viewing screen. The choice of lenses, of 
horizontal or vertical projection, and 
of surface or shadow illumination gives 
you the greatest possible flexibility. 

2. Ease of operation—Kodak Contour 


Projectors are designed for maximum 
speed and minimum operator training. 
The bright screen image reduces fa- 
tigue, lets you use the instrument in 
normal room light. Images are erect 
and unreversed at all magnifications. 
Finger-tip controls are within conven- 
ient reach of the operator. 

. Optical stability—The adjustment-free 
optical elements on Kodak Contour 
Projectors eliminate the need for oper- 
ator adjustments. Rigidly mounted 
lenses and mirrors maintain alignment 
and position. Rugged construction 
withstands rough and heavy use. 

Whether you are now using optical gag- 
ing or just considering it, you should have a 
copy of the booklet, “Optical Gaging with 
Kodak Contour Projectors.” It gives com- 
plete details on Kodak optical gaging equip- 
ment and how it can work for you. Write to 
Special Products Sales Division. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 
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ENGINEERS, PHYSICISTS 


Electronics 


If you can do — 


original work 


. . » you should consider The Johns Hopkins University Applied 
Physics Laboratory (APL), where creative ideas are recognized 
and supported. 

The Laboratory is primarily concerned with research, devel- 
opment and engineering of guided missiles and missile systems. 
A sizeable program of fundamental research is concurrently in 
progress. 

APL is responsible for technical direction of the Navy’s 
Bumblebee guided missile program. As pioneers in guided super- 
sonic flight, APL developments include the first supersonic 
ramjet, and the missiles TERRIER, TALOS, and TARTAR. 
The Laboratory presently is engaged in further development of 
these and more advanced missiles. 

An organization of and for scientists and engineers, APL’s 
staff of 1200 includes nearly 500 professional men. Two features 
distinguish the organization: (1) the self-impedance of staff 
members who work in an atmosphere of free inquiry and are 
unhampered by the usual administrative details, (2) the fluidity 
of relationships among the groups engaged in the many areas 
of technical endeavor. 


Problems are attacked by teams, each composed of members 
drawn from al! requisite professions. A close contact between 
research and engineering is maintained. This team approach 
allows each staff member to acquire broad knowledge of the 
problem under attack, find his creativity heightened and sup- 
ported, Salaries are comparable to those of other R & D 
organizations in the missile field. Relocation expenses are paid 
for applicants selected. 

Our new air-conditioned laboratories are exceptionally well 
equipped. Their location in the Washington, D. C.-Baltimore 
periphery places staff members near fine housing in all price 
ranges and near recreational and cultural facilities. Several 
excellent universities in the area make it convenient for staff 
members to avail themselves of our liberal educational benefits. 


OPENINGS EXIST IN: 


ANALYSIS: Dynamic analysis of closed-loop control systems; an- 
alysis and synthesis of guidance systems; counter-counter meas- 
ures systems; electrical noise and interference. 


DESIGN: Control and guidance circuitry; telemetering and data- 
processing equipment; microwave components, antennas, and 
radomes; transistor and magamp applications; external missile 
systems. 


Test: Prototype engineering and field test evaluation. 


For Additional information write: Professional Staff Appointments 


The Johns Hopkins University 


plied Physics Laboratory 


8609 Georgia Avenue, Silver Spring, Md. 
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ELECTRONS AT WORK (continued) 


ice, which will serve subscribers in 
Cuba and the United States via 
Florida City, Fla., a distance of 
180 miles. 

Television transmission service 
will be offered later. 


Metal Ceramic Miniatures 


SEVERAL new tubes for use at high 
temperatures and under conditions 
of considerable acceleration have 
been constructed having the form 
of cylinders from which flat tabs 
radiate (ELECTRONICS, p 12, June 
1956). 

The Eimac type CD-16 is a dual 
triode that will withstand 15 g ac- 
celeration at frequencies up to 
2,000 cycles and envelope tempera- 
tures up to 300 C for extended 
periods. The location of the elec- 
trodes and the orientation of the 
connection tabs is shown in the 
drawing. 

Operating at 250 volts with a 
plate current of 9 ma, the noise 


P2 


ent nena sei A 
O115* 0002 Diam ~ 


Twin-triode receiving tube construction 


output across a 2,000-ohm plate- 
load resistor will not exceed 75 
millivolts with 15 g acceleration in 
any direction at any frequency 
from 0 to 2,000 cycles. No me- 
chanical resonances exist in this 
range. 

Type CD-18 is a _ miniature 
sharp-cutoff pentode. At plate and 
screen supply voltages of 120 v 
d-c with a cathode resistor of 200 
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in radar load / 


CRUCIBLE PERMANENT MAGNETS 


give maximum energy... minimum size 


ae 


ee 


Special applications, such as radar load isolators, demand compact but powerful 
magnet assemblies. And this is but one of the many places where the consistently highet 
energy product provided in Crucible Alnico magnets pays off 

These Crucible Alnico permanent magnets can be sand cast, shell molded, or 
investment cast to exact size, shape or tolerance requirements and in any size 
from a mere fraction of an ounce to hundreds of pounds 

The design and production of permanent magnets has been a Crucible specialty ever 
since Alnico alloys were discovered. It’s one of the good reasons why so many 
people bring their magnet applications to Crucible. Why don’t you? Crucible Steel 
Company of America, The Oliver Building, Mellon Square, Pittsburgh 22, Pa. 


first name in special purpose steels 


Crucible Steel Company of America 
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NEW!--- IMPROVED! 


TORKRITE 


Your answer for smooth torque without stripping! 
NEW TORKRITE tubing is now scientifically brushed and 


lubricated to give that extra protection which ensures 


better performance. 


IMPROVED TORKRITE is internally threaded and embossed 
to provide a smooth and constant torque action, 


engineered to meet every requirement. 


ONLY TORKRITE COIL FORMS have these NEW 
built-in qualities. 


4 


Write for our latest brochure showing complete line 
of CLEVELITE* Phenolic tubing. 


*Reg. U. S. Pat. Off. 


THE 


CLEVELAND CONTAINER <> 


6201 BARBERTON AVE. 


ANY be eT 
CLEVELAND 2, OHIO 
PLANTS AND SALES OFFICES: 


ABRASIVE DIVISION @ CIVEAND, 0160 
Gleveiend Conteiner Conede, 1d Prescot and lerente Ont 


Want more information? Use post card on last page. 


ELECTRONS AT WORK (continued) 


Exploded view of Eimac 33C3A2 dual 
triode 


ohms, less than 100 millivolts noise 
voltage will develop across a plate 
loading resistor of 10,000 ohms at 
15 g in any direction between 20 
and 2,000 cycles. 

The terminal structure of both 
tubes has been designed to adapt 
these tubes for integration into 
automatic circuit module construc- 
tion. 


Teleprinter Performs 


So-called stunt box used with Teletype 
Corp. model 28 printer may have as many 
as 42 functions, of which 10 are reserved 
for conventional actions such as line feed, 
shift and carriage return, Up to 32 cir- 
cults can thus be controlled by groups 
of character combinations sent in a pre- 
determined sequence 


PERTINENT PATENTS 
By NoRMAN L. CHALFIN 


Hughes Aircraft Co 
Culver City, Calis 


NEED for patent examiners is prob- 
ably greater than ever before. De- 
tails of employment opportunities 
for engineers in this field are ap- 
pended following the patents re- 
viewed this month. 


Character Writing 


Two recently issued patents rep- 
resent an interesting technique in 
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ACTUAL SIZE 


ENLARGED VIEW 


AT 150C AMBIENT TEMPERATURE 


These Allen-Bradley capacitors are encased in a and dimensions, a feature of great value in automatic 


ceramic shell—an excellent insulation. They can, there- 
fore, be mounted adjacent to ‘‘live'’ parts without 
danger of leakage or voltage breakdown. They are 
available in RETMA and Mil values from 2.2 to 3300 
mmfd. 

Allen-Bradley encased capacitors are rated at an am 
bient temperature of 150 C (continuous operation at 
500 volts d-c). Ordinary uninsulated capacitors have a 
maximum ambient temperature rating of only 85 C. Also 
at a given capacitance at 25 C, Allen-Bradley encased 
capacitors, over a temperature range from minus 55 C to 


assembly operations. Being completely free of wax, 
sticking together and gumming up of production 
machinery are eliminated. 

Since the ceramic shell takes the place of the usual 
resin coating, there is no resin on the lead wires, mak 
ing it possible to solder closer to the dielectric disc with 
resultant lower series inductance. These capacitors can 
be supplied with long or short leads for manual or 
automatic assembly operations 

Allen-Bradley encased capacitors are another con 
tribution to the military effort to obtain superior elec 


plus 150 C, will not vary more than plus or minus 30%. 
These encased capacitors are uniform in configuration 


tronic components. Send for data on these ceramic 
encased capacitors, today. 


Allen-Bradley Co., Milwaukee 4, Wis. © In Canada—Allen-Bradley Canada Limited, Galt, Ont 


OTHER QUALITY COMPONENTS FOR RADIO, TV & ELECTRONIC APPLICATIONS 


“&. “. Bor 
it mana y 


Ferri-Cap Feed-thru Filters 
with ferrite material 


Ses ai 


Variable Molded Resistors 
1/2 & 2 watt 


Fixed Molded Resistors 


Ferrite Components 
1/10, 1/2, 1 & 2 watt 


High Efficiency 


---------------4 


Allen-Bradley Co. 
( 110 W. Greenfield Ave., Milwaukee 4, Wis. 


Please send me technical data on the A-B ceramic encased 
capacitors 


ALLEN-BRADLEY' ~~ 


RADIO & ‘TELEVISION (OmPONENTS 


~\ 


Address 


oe HT ; City. iconcsstitetiiaiiningsiiaintiinaiciniaeeiy State 


cesta lithe nasesadialestasaibtl toll. a acer ttindtadenseianeimaenahiannaniemtaaiaae 
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WHY 


SPARK GAP TUBES 
ARE IMPORTANT- 


and how Bendix Red Bank can help 
you with spark gap problems! 


West Coast Sales and Service 


117 E. Providencia Ave., Burbank, Calif, 


205 East 42nd St., New York 17, N. Y, 


Aviation Electric, Ud., P. O. Box 6102, 


224 


Export Sales and Service 
Bendix International Division, 


Canadian Affiliate: 


Montreal, Quebec. 


Bendix Red Bank “Spark Gap’’ Tubes 
are specially designed to do two big jobs 
in electronic circuits. 

First, to act as a “triggering” switch — 
as on jet ignition systems. Here, Bendix* 
Spark Gaps pass high currents with 
relatively low voltage drop and have the 
advantage of being able to handle high | 
voltages in small space. Further, these 
tubes can be made insensitive to ambient 
temperature variations and are not | 
normally affected by pressure, altitude, | 
or humidity changes. 


The second function of Bendix Spark 
Gaps is as a protective element — guarding 
radar equipment against voltage over- | 
load, to name one example. Here, | 
Bendix Spark Gaps keep high voltage 
surges from getting through to damage 
circuit components. 


Our design and manufacturing experi- | 
ence with spark gap tubes is extremely 
broad. If our extensive line of these 
tubes . . . ranging from 750V to 50KV | 
in DC breakdown voltages . . . does | 
not already contain a type to fit your | 
needs, we are in a position to design one 
to handle the job with the exact degree 
of efficiency that you require. 


To find out more about what we can 
do to help you with your spark gap 
problems, get in touch with RED BANK 
DIVISION, BENDIX AVIATION CORPORA- 





TION, EATONTOWN, NEW JERSEY. 


* TRADEMARK 
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ELECTRONS AT WORK (continued) 
the use of cathode-ray tubes. 

Patent 2,728,872 was awarded to 
H. M. Smith, for a “Direct Viewing 
Storage Tube with Character Writ- 
ing Electron Gun”. The patent is 
assigned to Hughes Aircraft Com- 
pany of Culver City, California. 

As shown in Fig. 1, the inven- 
tion consists of a cathode-ray tube 
in which there is a beam-forming 
system followed by a first set of de- 
flection plates. Beyond the first set 
of deflection plates there is a char- 
acter mask. Details of the mask are 
shown in Fig. 2. 

The first beam-deflecting system 
under control of appropriate deflec- 
tion-voltage generators directs the 
beam to the position of a given let- 
ter position of the character mask. 
The beam that passes through the 
character-shaped opening of the 
mask now has a cross-section of the 
Electron lenses 


character shape. 


STORAGE VIEWING 
SCREEN, SCREEN, 


HORIZONTAL VERTICA 
CHARACTER CHARACTER 
BEAM biLaw 
OS:TIONING POSITIONING 
PLATES + PLATES 


[HORIZONTAL *t 
[DEFLECTION | # 


POSITIONING 


| Lig 44-4 S41 Hp oe 
pom 


Lt 


FIG. 1—Elements of the character-form- 
ing tube 


sharpen this character-shaped beam 
and a second set of deflection plates 
direct the character-shaped beam to 
the viewing screen. 

Each selected character is posi- 
tioned to follow the last in succes- 
sion and when a complete line of 
text has been displayed the next 
character appears on the line below. 
Any message typed on the viewing 
face of the cathode-ray tube may be 
stored on the face by the storage 
screen as long as the storage screen 
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illustration indicates infinite variety of po- 
sitions assumed by screw fastener to com- 
pensate for misalignment. 

=f Sores pie 


SOUTHCO 


a quick release fastener 


that... 


0% lee 
solves alignment prablems 


q 
“FLOATING SCREW" ASSEMBLY 
COMPENSATES FOR OUT-OF-LINE 


DOORS AND PANELS 

Installation of access doors and panels is made 

easy and production is speeded with Southco 
Quick-Release Fasteners. The wide alignment 
tolerances of Southco’s ‘‘Floating Screw’’ adjust 
automatically to misalignment, saving mechanics’ 
time. Also, the Southco ‘‘Floating Screw”’ 

insures accurate and uniform closure throughout 
the life of the equipment, compensating for warpage 
and bends resulting from hard usage. 


One Southco grip length can meet most panel 
thicknesses on the average assembly— 
no need to specify many fastener sizes! 


For complete information, write Southco Division, 


South Chester Corporation, Cra <> 
233 Industrial Highway, Lester, Pa = 


fd 
© 1954 _ WING 


/ 
/ 


~“TYohem ih cele virvis108N 


arm> 


/ 


/ 


SOUTH CHESTER CORPORATION + LESTER, PENNSYLVANIA 
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ELECTRONS AT WORK (continued) 


is activated. So long as the flood 
gun activates the storage screen the 
stored image may be viewed. De- 
activating the storage screen re- 
moves the image and a new message 
may be written. 


> No- meaeage Type In Patent 
2,735,956 awarded to J. T. McNaney 
for “Cathode Ray Apparatus” a 
similar apparatus is shown with- 
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oY performance ratings in: 
% wm 


¥ 
a, f, A \ *aeN, \ Magnetic Amplifiers, fl SIGHALS 


“VERT 


and Saturable Reactors. b pert oe et 
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at Celco developments on these com- 

Seemnttnalin Gosia’ i ponents include precision high tem- 

ae Amplifier + perature windings and impregnation 

Sana eM ete mn, tee 6 to permit higher operating tempera- 

vi _ oma tures, with reduced size and weight, 
§ “ae 


; with ‘high reliability. FIG. 3—One-line character tube 
High Accuracy Toroidal 


Units are available hermetically sealed 
or encapsulated, with epoxy resins or out the storage elements. This pat- 
Transformer 
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sodemeaes sab atlas space Te ent is assigned to General Dynam- 
quirements, Celco specialized experi- ics Corp. 
ence can prove invaluable in the de- In Fig. 3 the elements of the 
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eae er Re Se Sey McNaney system are shown. It 


ial would appear that this device might 

Send us your specifications, or call : PI : oe 
RAmsey 9-1123 .. . today . . . for engi- be intended for film recording use 
a “ognetic Armplitor neering consultation on your critical rather than for direct viewing since 
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a single line of letters only may be 
displayed. 

A form of the device is shown in 
the McNaney patent for use with 
ppi type displays and in connectior 
with radar identification systems. 
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Precision Multi-Winding ' . 7. 
Miniature Transformer Combined Tuner 
PREPARA REY), Eee eh 


~Z Engineering Laboratories Ca. In a recent patent 2,686,221 is- 

—sF SSS MAHWAH, N. }. sued to J. Avins of RCA a combina- 
tion a-m/f-m/tv receiver system is 

described wherein sound signals 

from any one of the three are de- 
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“ 


Your plant is only hours away by the Celce Air Fleet 
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Name it... if it’s a Ferrite, qa Magnetic Iron Core, a 
Molded Coil Form (Iron and phenolic) or an E. ! 


Core, MOLDITE makes it and MOLDITE is your one 
consistently dependable source. 


MOLDITE continues to pioneer with new methods and 
techniques closely related to automation in manufac- 
turing stud and studless powdered iron cores. This will 
enable MOLDITE to produce faster, better and 
cheaper. 


In addition, color TV is finding MOLDITE in the 
forefront with highly specialized equipment built and 
designed by MOLDITE engineers for both quality and 
quantity production. 


Truly MOLDITE means Cores Unlimited for un- 
limited electronic applications today . . . tomorrow! 1410 


, CHESTNUT AVE., 
Send for our Catalog 120 HILLSIDE 3, MW. J. 


IRON CORES © FERRITES ¢ MOLDED COIL FORMS @ E E CORES 


Robert T. Murray Co William A. Franklin Jerry Golten Co Engineering Services Co Perimuth Electronics Assoc John S. Plewes Co jose Luis Ponte 
604 Central Avenue 3 Holly Road 2750 W. North Ave. +950 Main St 2419 South Grand Ave 52 Humbercrest Bivd Cardoba 1492 
East Orange, N. J. North Syracuse, N.Y. Chicago 22, tl. Kansas City, Mo. Los Angeles, Cal Toronto 9. Ontario Buenos Aves 
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Need a lightweight generator to 
power your portable communica- 
tions equipment? This “Midget” unit 
moy be the answer.” 


Toughest MIL Specifications 


If you’re looking for lightweight, gasoline-engine-driven generators 


which will meet even the toughest MIL specifications, get in touch 


with Homelite. 


With over 30 years’ experience in designing and building hundreds 


of thousands of dependable gasoline-engine and electric-motor driven 


generators from .15 KW to 5 KW in all voltages and frequencies, you 


can be assured that Homelite will find a quick and correct solution to 


your most exacting electric power requirements. 


Write or call today. You will receive prompt, competent, and con- 


fidential service. 


ot PEN 4g 


ey A Re 
=a 


MELITE 


*% 

This is the first generator of this size procured 
to meet the requirements of MIL G-10286A 
and the requirements of the reference engine 
specifications MIL-E-11275. Weighs only 22 
pounds complete. It has a military rating of 
-15 KW, 120 V., 60 cycles, single phase, 1.0 
P.F., reconnectable to 120 V. DC. One gallon 
of fuel will operate this generator for more 
than eleven hours at full load. 


a division of Textron Inc. 


6806 RIVERDALE AVE. PORT CHESTER, NEW YORK 


ELECTRONS AT WORK (continued) 


modulated in a common i-f channel. 
In Fig. 4 a simplified block di- 
agram illustrates how this inventor 
proposes to employ his system. 
Two tuning systems are involved. 
One provides a-m or f-m signals. 
The other provides the tv signals. 
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FIG. 4—Combined tuner for audio pro- 
grams 


The sound channel of the tv re- 
ceiver at 4.5 mc is applied to the 
audio portion of the audio-radio re- 
ceiver at 9 me. This can probably 
be done by a frequency doubling 
diode system. 

When used as an f-m receiver 
the i-f is 9 me and the i-f for broad- 
cast is the standard 455 ke. A 
switch selects a-m or f-m detectors, 


Patent Examiners 


The U.S. Patent Office has ad- 
vised that there are a number of 
openings for .recent engineering 
graduates in the Patent Examining 
Corps. 

Patent examiners after a short 
training period review — appli- 
cations submitted to the U.S. Pat- 
ent Office to determine the novelty 
of the invention in relation to the 
prior art. 

Engineers whose interests and 
abilities are especially directed to- 
wards electronics and even more 
particularly to electronic computers 
are urged to consider joining the 
corps. 

The starting salary for a grad- 
uate with a B. S. degree is GS-5 
($4,480) or for a master’s degree 
or six months experience is GS-7 
($5,335). Rapid promotions to 
$7,570 in 44 or 5 years are possible 
and depend only upon ability and 
initiative. 

Requests for further informa- 
tion about the openings and appli- 
cations should be directed to The 


: ll Sea ee 
Conedien Oldistactere Commissioner of Patents, Washing 


Terry Machinery Co., Ltd., Toronto + Montreal * Vancouver « Ottawa + Edmonton » Moncton ton 25, D.C. 
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dual wax-impregnated, 
paper tubular capacitors. 


Charting the course of the future in the manufacture of 
capacitors has always been the practice at Cornell-Dubilier. 
Proof of this leadership is that capacitor developments 
originated at C-D invariably become the standards of 
comparison for the entire industry. 


low voltage ped 
electrolytic capacitors. 


cC-D...45 YEARS OF FAMOUS FIRSTS 


Py pic al of these “famous firsts” are the three « xamples shown 
here . proof that whatever your capacitor requirements may be. 
your needs ean be — 3 by ( D. Write to ¢ ornell Dubilier 
Eleerie Corp. Dept. K-86, South Plainfields, N. J 


CORNELI Dupiiie 

PLANTS 1 80. PLAINFIELD, ©. 4.) HOW BEDFORD, WORCESTER AND GAMBRIDEE, HASS., PROVIQEHOE AND HOPE VALLEY, @, fy capacitor used in prosimity fuse 
SMOIAMAPOLIO, 180.5 ANTORD AMO FUGUAT SFRIFOS, &. Os CHOSIOIAEY, SAOIAET COBF., CLEVEL AHO, One. 

THERE ARE MORE C-D CAPACITORS IN USE TODAY THAN ANY OTHER MAKE 
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Edited by JOHN MARKUS 


Production Control Chart Uses Golf Tees in Peg-Board 


LEVEE EERE 


Supervisor points to golf tee inserted in board to indicate completion of project on 23rd 
of month. Different colors of tees can provide additional information 


Viled-Edge Test Clips Cut Enamel Insulation 


K NIFE-EDGED test 


modification of 


BRASS clips (a 
the Rapid test 
clips made by Rapid Specialties Co., 
Chicago, Ill.) are used by Lenkurt 
Electric Co., San Carlos, Calif., to 
cut through heavy enamel insula- 


Brass test clips modified to eliminate lead-stripping operation. One blade of each clip is 
twisted at right angles to the other and the inside edge is sharpened and roughened by 


tion on lead wires. This obviates a 
separate lead-stripping operation in 
the testing of certain components. 
> Modification—Normal brass test 
clips were modified by turning the 


filing. When insulated lead is inserted, teeth cut through enamel 


230 


THE FACT THAT molded plastic golf 
tees fit snugly into the 
Masonite Peg-Board panels makes 
it possible to set up a variety of 


holes of 


production control boards quickly 
on plant floors with these materials. 

Numerals for the days of the 
month cut out from any 
convenient and pasted 


can be 
calendar 
over vertical rows of holes across 
the top of the board. Gummed or 
labels 
side of the board 


pressure-sensitive can be 
used at the left 
for horizontal rows representing 
jobs in production. Vertical strips 
of red Scotch tape can be used to 
delivery 


Other colors of tape can be 


represent dates of jobs. 
used 
for various intermediate stages of 
a contract. The 


serted to indicate completion dates 


tees can be in 


tips of one of the blades at right 
angles to the bases of the blades, 
then filing the inside edges. When 
enameled lead wires are slid into 
the modified clips, the sharp and 


roughened inside edges of the 


Testing of power transformer, using modi- 
fied test clips for convenient lead connec- 
tions without stripping insulation 
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KESTER ‘44’ RESIN, PLASTIC ROSIN AND “‘RESIN-FIVE”’ 
FLUX-CORE SOLDERS owe their production line popu- 
larity to the simple fact that they provide the exactly 
right solder for every soldering application. It’s not 
difficult to realize why Kester is consumed so rapidly 
... because of its great adaptability to so many differ- 
ent soldering operations. 

SEND TODAY for Kester’s new 78-page informative textbook 
“SOLDER ...Its Fundamentals and Usage.” 


KESTER SOLDER 


COMPAN Y 4204 Wrightwood Avenue, Chicago 39, Illinois; Newark 5, N. J,; Brantford, Canade 
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right-angle blades cut through the 
enamel insulation and 
tact. 


make con- 


>» Application—In the transformer 


Steel Pails Replace 


. 
f . 
4 . 


department the clips are mounted 
on a board in a ring large enough 
to enclose reactors and 
transformers, which are tested 
prior to canning and mounting of 


power 


78 gee 


Coil-winding machine pulls wire directly out of steel pails, each holding as much 


wire as ten 6-inch spools. 
plastic quide cone over each pail 


STEEL PAILS solve the problems of 
packaging, shipping and dereeling 
magnet wire. Use of the pail 
as a wire container results in man- 
ufacturing economies, simplifies 
material handling, eliminates a com- 
plete bookkeeping phase and mini- 
mizes transit and storage damage 
for the wire itself. 

The steel pail was developed co- 
operatively by Jones & Laughlin 
Steel (Container Division, 
105 Lexington, New York, N. Y.) 
and the Magnet Wire Com- 
pany, Inc., of Fort Wayne, Indiana, 


Corp. 


Rea 


» Advantages 
duces 


The wire pail re- 
down-time of winding ma- 
tremendously. <A_ 6-inch 
spool holds 9 to 10 pounds of mag- 
net wire, whereas the steel pail 
holds 90 to 100 pounds. Use of the 
wire pail gives a 90-percent reduc- 
tion in 


chines 


down-time for 
Since many winding ma 
chines use several hundred pounds 


reloading 
wire, 
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Only modification needed on machine was mounting of 


of wire in an eight-hour shift, the 
time-saving and economy are con- 
siderable, 

The wire pail also eliminates the 
need for expensive, highly polished 
and the 


associated 


cast spools complicated 
with the 


These 


bookkeeping 


handling of these spools. 


Pails are readily palletized for handling 
by fork truck and for trailer shipment 


header boards. Before develop- 
ment of the modified test clips, the 
department relied on an acid bath 
to strip enameled leads for this 
test operation. 


Spools for Shipping Magnet Wire 


New pail holds 100 lb of magnet wire, 
random wound around 7-inch fiber core 
fitting over raised part of bottom 


spools require a deposit by the cus- 
tomer which is refunded when they 
are returned, After being returned, 
they inspected 
worked if damaged. 


must be and re- 

In contrast, the 26-gage steel pail 
is in itself an rugged 
shipping container, yet its cost is 


extremely 


Setup for crimping covers on pails in one 
speedy operation at magnet wire plant 
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PROGRESS 
REPORT 


FORECAST 
ONE YEAR AGO 


NUMBER OF EMPLOYEES 





RESEARCH AND DEVELOPMENT PERSONNEL The above 
curve shows the growth in Ramo-Wooldridge personnel 
which has taken place since our Progress Report one year 
ago. A significant aspect of this growth is the increase in 
our professional staff which today is made up of 135 
Ph.D’s, 200 M.S's and 265 B.S’s or B.A’s. Members of the 
staff average approximately ten years’ experience 


FAciLiTies Within the past few months, construction has 
been completed at our Arbor Vitae complex, which now 
consists of eight modern buildings of 350,000 square feet, 
four of which are illustrated at the bottom of the page 
Nearby is the R-W flight test facility, including hangar, 
shop, and laboratories, located on a 7-acre plot at Inter- 
national Airport. 

To provide additional space for our continuing growth, 
construction has been started on an entirely new 40-acre 
Research and Development Center, located three miles 
from the Arbor Vitae buildings. The photograph above is 
of a model of the Center, which we believe will be one of 
the finest research and development facilities in the coun- 
try. The first three buildings, now under construction, will 
total 250,000 square feet 

A second major construction program is underway on a 
manufacturing plant for quantity production of electronic 


After Thirty-Four Months... 


systems. The initial unit of the plant, located on a 640-acre 
site in suburban Denver, Colorado, will be completed next 
spring and will contain approximately 150,000 square feet. 


ProJects Our current military contracts support a broad 
range of advanced work in the fields of modern commu- 
nications, digital computing and data-processing, fire con- 
trol systems, instrumentation and test equipment. In the 
guided missile field, Ramo-Wooldridge has technical direc 
tion and systems engineering responsibility for the Air 
Force Intercontinental and Intermediate Range Ballistic 
Missiles. Our commercial contracts are in the fields of 
operations research, automation, and data processing. All 
this development work is strengthened by a supporting 
program of basic electronic and aeronautical research. 


THe FuTuURE As we look back on our first three years of 
corporate history, we find much to be grateful for. A wide 
variety of technically challenging contracts have come to 
us from the military services and from business and indus- 
try. We have been fortunate in the men and women who 
have chosen to join us in the adventure of building a com- 
pany. We are especially happy about the six hundred scien- 
tists and engineers who have associated themselves with 
R-W. Their talents constitute the really essential ingredient 
of our operations. We plan to keep firmly in mind the 
fact that the continued success of The Ramo-Wooldridge 
Corporation depends on our maintaining an organizational 
pattern, a professional environment, and methods of oper- 
ating the company that are unusually well suited to the 
special needs of the professional scientist and engineer. 


The Ramo-Wooldridge Corporation 


S730 ARGOR VITAE BT. * LOS ANGELES 465, CALIF 


Want more information? Use post card on last page 
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new 


MEDALIST 


null 


indicator / 


advancement 
in instrument 


readable 


wide range 


sensitivity ZL 


Modern MEDALIST 

design provides far greater 
readability and modern 
styling in minimum space. 
Unique core and magnet struc 
ture provides expanded sensitivity 

at null point and sharp attenuation 
of sensitivity as pointer departs 
from null point. Interchangeable with 
ASA/JAN 2'4" sizes. Standard and 
special colors. Engineering data 


on request, 
rion 
meters 


marion electrical 
instrument company 
GRENIER FIELO—Manchester, N. H., U.S.A. 


Copyright ©1986 Merion 


#T.M. Rew, U.S, Pat, OF, 


U.S, & Foreign Patents 


Visit MARION at Booth 738 at Wescon 
Show, Los Angeles, August 21-24 


eu 
in MOBILE-RADIO 
¥ MAINTENANCE! 


it’s now @ big business 
650,000 installations) 

fast-growing (70% increase 
yea 
Po and high-paying! 


just last year) 


~ booklet “HOW TO MAKE MC 

IN MOBILE-RADIO MAINTENANCEI” It’s 
published os © service to radio engineers 
by Lampkin Laboratories, Inc., manufactur: 
ers of the wellknown 105-8 Micrometer 
Frequency Meter and 205-A FM Module- 
tion Meter, 


LAMPKIN LABORATORIES, INC 
Instruments Div., Bradenton, Fla 


At no obligation to me please send “HOW | 
TO MAKE MONEY IN MOBILE-RADIO MAIN | 
TENANCE.” 


Neme___ — : 
pS — | 
Gene ces § 
epas en enense ss wee mawwwwwad 


Want more information? Use post card on last page 
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PRODUCTION TECHNIQUES 


(continued 


low enough to permit use as a no- 
deposit, no-return item. The welded 
seams of the pail are perfectly 
smooth, providing an inner surface 
which cannot injure the delicate 
insulation. 

> Dereeling—The heavier sizes of 
magnet wire down to No. 14 have 
been dereeled from the pails at 
speeds up to 5,000 feet a minute, 
by pulling directly out of the top 
of the pail. To facilitate dereeling 
at speeds in excess of 2,000 feet a 


minute, a metal or plastic cone 


Automatic Grinder for 


FOUR-SEGMENT FERRITE cores for 
deflection yokes of color television 
picture are automatically 
ground to desired dimensions, fin- 
ish and flatness in an RCA plant at 
a production rate of one piece every 
3 seconds, on a special automatic 
three-section precision segment 
grinder built for the purpose by 
The DoALL Co, of Des Plaines, Il. 


tubes 


with a nylon guide is placed over 
a pail after loading on a winding 
machine, 

A deep-drawn bottom on the pail 
fibre 


wire is 


accomodates a around 
which the Metal 
bails and wooden grips facilitate 
handling. The design permits safe 
staking and palletizing. Pallets of 
18 pails, totaling 1,800 pounds, are 
strapped together and efficiently 
loaded by fork truck into trailers. 
The unloaded in the 
same manner at the 


core 


coiled. 


pallets are 
customers’ 
plants. 


Ferrite Yokes 


The deflection yoke is made of 
four coils, used with a core molded 
in four segments to provide the de- 
sired electrical characteristics. 
These segments are molded from a 
special ferrite mix, then sintered 
by firing at high temperature, after 
which they are hard enough to cut 
glass. 


To get maximum efficiency from 


Special twin-spindle, three-station grinder for color tv deflection yoke segments. Turntable 
with holding fixtures passes vertically between pairs of motor-driven grinders. first pair of 


which are between arms of operator here 
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CHASE BRASS & COPPER CO. Dept. E-856 
Weoterbury 20, Conn. 


Gentlemen: 


Please send me your free 192-page Buyers Stock 
Book and Catalog No. 56. 


NAME 
FIRM 
ADDRESS 


cITY STATE 


@ 
eo" 


: 
Anew EDITION! 
é \ 
. 
‘ ' 


6r al 


GOOD READING FOR METAL MEN! 


192 pages of illustrations and listings of 
a variety of products...sizes...weights... 


tempel! Bs-< shapes! 


Here’s the latest enlarged edition of a 
handy desk-sized book you'll use all year 


‘round! It lists the brass, copper, bronze 


and stainless steel mill forms carried in 
Chase warehouse stocks—ready for quick 


shipment te you! 


Everything about it is designed to save 
you time, from its thumb-indexing to a 


headache-sav ing how-to-order section, 


Comes to you free from Chase. Get your 
copy by filling out and mailing the cou- 


pon above. Do it today ! 


CONTENTS INCLUDE: 


@ Brass, copper, bronze, stainiess steel rod, bar, 


sheet, strip, wire, tube, pipe, angies, channels 
@MISCELLANEOUS ITEMS, TOO bolts, nuts, 
washers, rivets, burs, naiis, tacks, screws, cotter 
pins, bearing bronze, copper roofing products, 
< 
® wire cioth, insect wire screening, etc 


BRASS &€ COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


The Nation’s Headquarters for Brass, Copper and Stainless Steel 
Atianta Baltimore Boston Charlotte Chicago Sincinnat Cleveland Dallas Denver Detroit Grand Rapids Houston ndianapolis Kansas City, Mo Los Angeles 
Milwaukee Minneapolis Newark New Orleans New York Philadeiphia Pittsburgh Providence Rochester St. Louis ban Francisco Seattle Waterbury 
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PRODUCTION TECHNIQUES 


continued 


if HP MOTORIZED GRINDING SPINDLES =" 


ff 


WORK 


HYDRAULIC 

cri ry 
S/F 
J v 


A 
/ 
/ 


SPINDLES ADJUST- 
ABLE FOR DESIRED 
\\STOCK REMOVAL 


HYDRAULIC 
CYLINDER 


CENTERLINE 
OF INDEX WHEEL 


Travel paths of grinding heads with respect tc loaded core segment on turntable, for 
grinding both surfaces of segment simultaneously 


these cores it is necessary to grind 
the eight mating surfaces between 
accurately to 
cylinder, The 
machine grinds both ends of the 
segment simultaneously, taking 
them down to the desired dimen- 
sions, finish and flatness in three 
The finish 
is 16 microinches rms, and flatness 
is within 20 millionths across the 
entire surface, Planes of the ground 
ends are at 90 degrees to each other 
within 50 microinches 
inch end width. 


the four segments 


produce an exact 


fast, successive grinds. 


over the 


> How It Works—Molded ferrite 
segments are stacked in a vertical 
hopper, ends facing out from the 
machine. A hydraulic loader at the 
base of the hopper pushes the bot- 
tommost segment into a 
one of 36 mounted on the periphery 
of a 48-inch-diameter vertical 
motorized wheel called the index 
Upon seating the segment, 
the loader also pushes a lever that 
causes the fixture to clamp the seg- 
ment securely in place, 

When a part has been loaded, the 
wheel 


fixture, 


wheel. 


vertical indexes 10 degrees, 
moving the loaded fixture up to- 
ward the first pair of grinding 
spindles and moving the next empty 
fixture up to the loader. The work 
pieces are carried through three 
grinding stations. At each station, 
the index wheel stops and is ac- 
curately positioned by a hydrauli- 
cally actuated locking pin. After 
the index wheel is securely locked, 
twin grinding spindles, moving 
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hydraulically on hand-scraped ways, 
carry diamond-cup grinding wheels 
At the 
first station, all but 0.035 inch is 
removed and at the second, 0.025 
inch more. At the third station, the 
final 0.010 inch of stock is removed 
to bring the piece to size and gen- 
erate an extremely smooth surface 
flat and square to 20 millionths. 
After completing their pass, the 
grinding spindles withdraw to 
starting position, the index wheel 
rotates through 10 degrees and the 


across the segment faces. 


loader seats another segment in an 
empty fixture while the spindles ad- 
vance again on a grinding pass to- 
ward the adjacent fixture. The 
work piece is carried past the final 
position where an automatic ejector 


End surfaces of four-ssegment core must 
be ground at 90 degrees to each other 
with 16-microinch finish and flatness 
within 20 millionths, to assure efficient 
magnetic circuit for deflection yoke 


To the 


ENGINEER 
of high 
ability 


w 
— 


AiResearch is looking for 

your kind of engineer. 
Through the efforts of engineers 
like yourself our company has 
become a leader in many 
outstanding aircraft accessory 
fields. Among them are: 
air-conditioning and 
pressurization, heat transfer, 
pneumatic valves and controls, 
electric and electronic controls, 
and the rapidly expanding 

field of small turbomachinery. 
AiResearch is also applying 
this engineering skill to 

the vitally important missile 
accessory field. 

Our engineers work on the very 
frontiers of present day scientific 
knowledge. We need your 
creative talents and offer you 
the opportunity to progress 

by making full use 

of your scientific ability. 
Positions are now open for 
aerodynamicists...mechanical 
engineers... physicists... 
specialists in engineering 
mechanics... electrical engineers 
... electronics engineers, 

For further information write 
today to Mr. Wayne Clifford, 
Tue Garrett CorPoRATION 
9851 S. Sepulveda Blvd., 

Los Angeles 45, California. 
Indicate your preference 

as to location between 

Los Angeles and Phoenix. 


CORPORATION 
AiResearch 
Manufacturing 
Divisions 


Want more information? Use post card on last page. 
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1 Ib. OUTFLOW VALVE 


(poppet) 6.8 Ib. OUTFLOW VALVE 
executive airplane 


(poppet) 
commercial transport 
2.0 lb. OUTFLOW VALVE 
(poppet) 
7 military cargo 


5.5 |b, OUTFLOW VALVE 
(poppet) 
nemo cen cemn see 


military transport 


? - 4.4 ib, OUTFLOW VALVE 
y (poppet) 
commercial transport 


13.3 Ib. OUTFLOW VALVE 
17.5 |b, OUTFLOW VALVE (butterfly) 


(butterfly) commercial transport 
military transport 


Two unit pressure control 


FOR ALL SIZES OF AIRCRAFT CABINS 


Simple, proved AiResearch pneumatic system operates 
independently...requires no outside power 


cent 


CABIN PRESSURE 


TFLOW VALVE 
CONTROLLER are ’ 


The two elements of the complete The outflow valve is a simple dia- pilot manual control whenever 


AiResearch cabin pressure control phragm and spring operated valve conditions warrant it. 

system are a pneumatic controller connected to the controller by a This system is immediately avail- 

and an associated outflow valve. pneumatic line. It may also serve able for all aircraft models. Your 
Only calibration is required to as a safety valve under emergency inquiry is invited, 

adapt the controller to various air- conditions. Qualified engineers are needed 

craft cabin pressure requirements. An electrical or pneumatic over- now for unexcelled career oppor- 


Minimum or no servicing is needed, ride can be provided to give the tunities. Write for information, 


THE CORPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California « Phoenix, Arizona 


Designe rs and manufac turers of aire raft systems and com pone nis: eereeeceation srsreus 


CARIN MIR COMPRESSORS + TURBINE MOTORS + GAS TURBINE ENGINES + CABIN PRESSURE CONTROLS + HEAT TRANSFER EQUIPMENT 


* PHEUMATEIC VALVES 480 CONTROLS + TEMPERATURE ConTeoLs 


* ELECTRO mEiCwaniCaAL CQuUWMENT + TLECTROMIC COMPUTERS AND CONnTERLE 
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SYSTEMS 
PLANNING 


the basic 
approach 
to missile 


development 


Dr. S. H. Browne (left), Assistant Director of Research, J. H. Carter, 
Associate Director of Research and Staff Scientists P. L. Taulbee and 
E. V. Stearns discuss weapon requirements for defense of 


continental United States. 


The concept of systems planning has many degrees of 
interpretation and application, At Lockheed Missile Systems 
Division it is a primary field of endeavor that is emphasized 


as the optimum method of missile development. 


As applied at Lockheed, it begins with operational requirements 
and covers every phase of the development of a complete 
system through preliminary design. Coordinated creative effort 


is required among scientists and engineers in virtually all fields. 
A number of highly significant new activities will appeal to 
those possessing keen interest in systems planning. 

Inquiries are invited, 


Suckbeea MISSILE SYSTEMS DIVISION 
research and engineering staf} 


LOCKHEED AIRCRAFT CORPORATION 


VAN NUYS * PALOALTO*® SUNNYVALE * CALIFORNIA 





WESCON SHIOW 


Los Angeles 
August 21-24 


A. A. Daush and senior members 
of the technical staff will be 
available for consultation at the 
convention hotel. 

Phone DUnkirk 5-32 


Significant developments at 
Lockheed Missile Systems Division 
have created new openings on our 
staff in the following fields: 


® Instrumentation and telemetering 


® Integration of ground and 
flight test data to evaluate 
dynamic performance 


RF propagation, microwave and 
antenna research and development 


Advanced electronics and radar 
systems 


Analytical systems analysis of 
guidance and control probiems 


Design and packaging of 
electromechanical systems 


NATIONAL 
TELEMETERING 
CONFERENCE 


Los Angeles 
August 20-2] 


L. A. G. ter Veen, R. B. Morgan 
and senior members of the 

technical staff will be available for 
consultation at the convention hotel. 
Phone Michigan 0442 


Lucbboed 


MISSILE SWSTESISN DIVISION 


PRODUCTION TECHNIQUES continued) 


drops it to a conveyor which carries 
it away from the machine. 


> Holding Fixtures—In designing 
the 36 work-holding fixtures, sev- 
eral severe limitations were dealt 
with. The work piece of sintered 
powdered metal is extremely hard, 
brittle and rough, The pieces vary 
considerablly due to distortion that 
takes place during the sintering 
operation. The fixtures must with- 
stand a bath of grit-laden coolant 
and be strong enough to support 
the work pieces under grinding 
loads. Their location on the periph- 
ery of a revolving wheel and the 
flood of grit-laden coolant makes 
either hydraulic or electrical actua- 
tion impractical. 

The ultimate solution was a com- 
pact lever-actuated spring clamp. 
Locating pads in the fixture are 
made of hardened tool steel and 
are designed for easy removal and 
replacement. Sufficient adjustment 
has been provided to permit com- 
pensation for possible variation be- 
tween runs of the sintered parts 
The part is held in place by a leaf 


GRINDING 
SPINOLES 


DISCHARGE \ 
CYLINDER 


7 
i PUMP | 
\MOr‘ A 


aad 


COMPLE TED PARTS 


Loading core segments into hopper of 
automatic grinder. Completed seqments 
drop into tote box on cart which can 
easily be rolled out from under grinder 


SEGMENTS 
LOADED HERE 


ae 


| SPRING 


Am LOADER 


} 
¥p 


HYDRAULIC 
_ CYLINDER 


} 
| 


¥ Se 4 


J 


Side view of grinder, showing location of loading station at right, vertical turntable and 
discharge cylinder (left) that allows finished parts to drop into tote box on coolant tank 


cart under machine 





ENGINEERED CABLE SYSTEMS 
BY PACIFIC AUTOMATION 
ARE RELIABLE SYSTEMS 


cs 


ATTACH 


Write for Bulletin 158 


Pacific Automation Products, Inc. 
1000 AIR WAY, GLENDALE 1, CALIF. 


Engineers and technicians will find a challenging and fas- 
cinating career with us. Your qualifications are welcomed, 


Want more information? Use post card on last page. 


PRODUCTION TECHNIQUES (continued) 


spring to which are attached 
hardened fingers which contact the 
tapered lip of the segment. A 
simple link arm and wedge system, 
actuated by the hydraulic loader, 
locks the spring-mounted fingers 
against the piece. A second arm is 
actuated by the hydraulic discharge 
mechanism to push the locking 
wedge back, permitting the fingers 
to release their hold and drop the 
finished part upon a conveyor 
running through the hydraulic tank 
at the bottom of the machine. 


: SEGMENT WEDGE 


TO i ; 
HUB [°) 
CLAMP ¥ . 
\ aenaine LOADER 
ek FIXTURE-LOCKING 


RELEASE LEVER PISTON 


Top view of holding fixture on turntable, 
showing position of loaded core segment. 
Lever protruding below is tripped by hy- 
draulic piston at end of grinding cycle to 
release finished part 


> Index Wheel—The wheel is in- 
dexed by a hydraulically actuated 
rack and pinion operating through 
a cone clutch which is also engaged 
hydraulically for the indexing 
stroke and disengaged to permit the 
rack to return. 

As an indexing movement ceases, 
the locking locating pin moves 
under hydraulic action to engage 
the adjacent bushing in the index 
wheel. At the same time, another 
cylinder applies pressure against 
the opposite side of the wheel to 
support the wheel and thereby pre- 
vent any deflection that might be 
caused by the pressure of the lock- 
ing pin against the wheel. The 
short taper of the pin and bushing 
makes these members self-center- 
ing. 


Installing Pushbuttons on 
Auto Radio Tuners 


FIVE BUTTONS at a time are pushed 
into position on the slides of an 
auto radio tuner with a special fix- 
ture developed by Radio Condenser 
Co., Camden, N. J. The operator 
places each button on the end of 


August, 1956 — ELECTRONICS 





In actual tests... 


International 


Selenium Rectifiers 


indicate life expectancy 


of 100,000 hours! 


LIFE TEST REPORT CURVE 
‘ ‘ / RM 
Mh N 
AME 


PERCENT OF INITIAL OUTPUT = 


o8# 223828 


a 


10 1,000 
HOURS OF OPERATION & 


10,006 106 060 


PERFORMANCE CHART 


The chart above graphically demonstrates the life ex 
pectancy of International selenium power rectifiers 


international manufactures a complete line of sele 
nium and germanium power rectifiers, diodes, car 
tridges, photovoltaic cells —the widest range in the 
industry! 


THE WORLD'S 


ELECTRONICS August, 1956 


Ss 


RIQAP APPROVED 


© 


7) 


Manufactured under U.S. Army 
Signal Corps Reduced Inspection 
Quality Assurance Pian 


RIQAP. 


international qualifies for this 
honor plan through years of con- 
stantly supplying products of 


high quality, equal to or better 
than the Accepted Quality Level 


established by the Government 


More than 40 individual tests conducted 
in International's Research Laboratories 
prove startling standards of life expectancy 
for your rectifier applications. Interna 
tional Selenium Rectifiers indicate contin 
ual operation for the equivalent of 12,500 


working days—up to 100,000 hours! 


This notable achievement is the result 
of creative imagination and productive 
skill used in International's Research and 
To a 


cess of each project, all recognized methods 


Development program sure the suc 
of production have been incorporated in 
International's manufac turing facilities. In 


the production of selenium stacks, for ex- 


ample, either the pressed powder or the 
vacuum process can be used in acc ordanc e 
with the recommendations of the engi- 
neering department. Such versatility of 
production contributes to the most prac- 
tical solution for your rectifier application. 

76% of America’s foremost rectifier users 
specify International. Under the U.S. Army 
Signal Corps Honor Inspection Program — 
RIOAP countl thousands of rectifiers 
have been produced to provide answers to 
specific applications. If you have a rectifi- 
cation requirement or problem, write to 
the Application Advisory Dept. for an ex 


perienced and practical rec ommendation 


International Rectifier 


GS @ Ff .@ wi Tf 


EXECUTIVE OFFICES: FEL SEGUNDE ALIFORNIA 


PPLIER OF IN DU 


post card on last page 


STRIAL 


Oo WN 


ONE OREGON 6.6261 
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eMC lelelceliol ay 
Shop ... in the field 


A PRECISION CALIBRATOR 


provides accurate means for cali- 


brating voltmeters, for oscillographs, 
and other voltage sensitive devices 


FEATURES 


0-10V DC or 1000 cps RMS 
or Peak-to-Peak 


0.5% long term accuracy 
0.1% calibration accuracy 


No Meter to read 


Direct setting with high res- 
olution 


Very rugged 


Simple to operate 


PRECISION 
CALIBRATOR 
Model 420 


Price: $325 


The Model 420 Precision Calibrator is a variable DC or AC voltage 
source designed for calibration of voltage sensitive devices such as 
VTVMsg, oscillographs, amplifiers, ete. Having high stability and 
accuracy of a secondary standard, the calibrator is rugged and 
simple to use even by tenn personnel. 


SPECIFICATIONS 


0 to 10 volts in 4 ranges. AC - 1000 cps +1%, 
0.25% distortion, 0.25% hum. Source impe- 
dance 4 to 18 ohms. DC ~- source impedance 
0 - 4000 ohms. 
ACCURACY: 0.5% over long time and any setting. Calibration 
data to 0.1% supplied. 
0.05% drift per hour after warm-up. +10% 
line voltage variation affects output 0.15%; 
temperature effect 0.01%/°C. 


OUTPUTS: 


STABILITY: 


Write for complete information 


BALLAVTIVE LABORATORIES. 1NC.( 


100 FANNY ROAD, BOONTON, NEW JERSEY 


Want more information? Use post card on lost page 


PRODUCTION TECHNIQUES (continued 


Placing tuner in button-pushing fixture 
after setting a button loosely in position 
on each slide 


Operator inserts stiff metal rod through 
holes in fixtures and in slides of tuner 
to withstand thrust, then pulls lever for- 
ward with right hand to push buttons over 
slides 


its slide with proper orientation, 
then drops the tuner into position 
on the fixture. Next, she inserts 
an icepick-like tool through match- 
ing holes in the five slides and the 
fixture to prevent transfer of 
pressure to the tuning mechanism. 
Pulling the operating lever of the 
fixture then brings forward a bar 
that pushes all five buttons firmly 
down on their slides in precise 


alignment 


>» Checking—The tuner next goes 
to a checking position, where it is 


Tuner in position on fixture used to detect 
bent slides 
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AMPEX TAPE RECORDERS FOR EVERY DATA RECORDING NEED 


A complete line that works together with compatible characteristics 
and a consistent standard of excellence 


FR-100 — Overall performance specifications are the 
best of any magnetic tape recorder now in production. 
Modular design of the FR-100 provides broad scope that 


VERSATI LF gives engineers and scientists a freedom to experiment 
F and develop advanced data gathering techniques. 
6 tape speeds 1% to 60 in/sec; D-C to 100,000 cycle/sec. 


frequency response; choice of 3 recording methods on 
any track by plug-in interchangeable amplifiers. 


800-— For airborne, shipboard or vehicular use, this 
recorder combines excellent performance specifications 
with ruggedness, compactness and light weight. It is also 


MOBI LF = © ae a resistant to shock, vibration and environmental extremes. 
. The 800’s versatility is second only to the FR-100. 
4 tape speeds; D-C to 30,000 cycle/sec. frequency 


response; choice of 3 recording methods on any 
track by plug-in interchangeable amplifiers. 


FR-200— This magnetic tape transport fulfills the fast 
start-stop requirements of digital handling. It also pro- 
vides a unique single loop threading feature which greatly 


DIGITAL | simplifies tape change and minimizes chance for faulty 
: ; threading by inexperienced personnel. 


Tape attains full speed or full stop within less than 6 milli- 
seconds; standard machine has 30 in/sec. tape speed and 7 
tracks on %-inch tape; other combinations on order. 


§-359 — The endless tape loop handled by this transport 
serves a number of special needs: time delay, repeating 
signal for analysis, monitoring with “infinite” time limit, 


3 and various programming functions. Loop length is con- 
REPEATABLE tinuously variable from 3'4 foot minimum to 25, 50 or 75 
foot maximum. 


Available for %, % or |-inch tape; same tape 
speeds, heads and other characteristics as 
Ampex reel-to-reel recorders. 


300 SERIES — These are Ampex’s long established 
line. For many applications where the great versatility 
and extremely high performance specifications of the 
newer FR-100 are not needed, a 300 series machine pro- 


DEPENDABLE 3 Dos sia . vides high quality performance and great reliability at 


less cost. 


Available for verious types of recording: 303 for pulse- 
width modulation; 306 for FM-carrier recording; 7 
for direct recording; also combinations. 


A mark of the Ampex leadership in 
magnetic tape recorders is the fact that 
every machine produced equals or exceeds 
all published performance specifications. 

A general tape instrumentation brochure and 
descriptive literature on various models 

are available on request. Write Dept. E-2788 


District Offices: New York; Chicago 
Atlanta; Redwood City; Dayton; Dallas; Silver INSTRUMENTA TION 
Springs, Maryland (Washington D.C. Area) 
Distributors: Technical Apparatus Co.. Bost DIVISION 


Sing Crosby Entorprnes, Los Angetes "if FIRST IM MAGNETIC TAPE INSTRUMENTATION 
Ampex-Americon in Cano aad” 


934 Charter Street « Redwood City, California 
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KEARFOTT 
FERRITE DUPLEXERS 


Improvements in recovery 
time, reduction in insertion 
loss and excellent magnetron 
isolation are performance 
benefits offered by Kearfott 
Ferrite Duplexers — designed 
to meet specific radar space 
requirements. 


KEARFOTT 
FERRITE ISOLATORS 


For superior performance 
KEARFOTT ISOLATORS custom 
designed to fit the exact com- 
bination of characteristics, 
available space and configura- 
tion for your radar system, 
For high or low power — for 
broad or narrow band use and 
with db ratios of isolation to 
insertion up to 150 to 1, 


syrit! 


A 
mcsowe COMPONENTS 


A Faraday 
rotation type 
unit is 
illustrated 

A type and 
configuration 
is available 
for your 
requirements 


Patented 


FARADAY 
ROTATION 
ISOLATOR 


DIFFERENTIAL 
ABSORBER 
ISOLATOR 


DIFFERENTIAL 
PHASE SHIFT 
ISOLATOR 


Kearfott offers 3 types of Ferrite Isolators to assure the optimum 


KEARFOTT 
FERRITE ATTENUATORS 
AND SWITCHES 


Ferrites offer new circuit pos- 
sibilities and product improve- 


ment for AGC and electronic 
switching of R.F. energy. 
Kearfott designs, precisely 


tailored to your most exacting 
requirements, assure maxi- 


mum performance and relia 
bility with minimum weight. 


WESCON 
Booth #1416 


Kearfott's 
complete 
Microwave 
engineering and 
fabrication 
facilities are at 
your command 
Inquiries on your 
Microwave 
problems will 


be treated EASTERN OFFICE 


performance of all microwave applications. 


The 30 db 
variable 
attenuator 
illustrated, 
requires less 
than 3 watts 
control power 


Write for information on multi-purpose 
R.F. Test Sets. Available from 
stock — for X-Bond, Ku Band and C Band 


LITTLE FALLS, NEW JER BEY 


WESTERN DIVISION 


253 VINEOO AVE., PABADENA, CALIF 


SALES Orrices 
MIDWEST OFFICE SOUTH CENTRAL OFFICE 


in confidence 


1378 Main Ave 
Clifton, N. J 


188 W. Randolph St 6115 Denton Drive 
Chicago, tl! Dallas, Texas 


Want more information? Use post card on last page 


PRODUCTION TECHNIQUES continued 


Window of sliding portion of fixture is 
here pushed over butions. This slide must 
move freely over the buttons without 
touching them 


loaded into a bench fixture having 
two locking clamps that insure 
precise positioning of the tuner 
body. The operator pushes a slide 
having an opening for each button 
over the buttons. If this slide can 
be moved back and forth freely 
over the buttons, the tuner will 
mount properly in the auto radio 
with the buttons moving freely 
through their escutcheon. 


Induction Soldering on 
Conveyor Line 


FEED-THROUGH terminals on the 
chassis of a vhf television tuner 
are automatically soldered into po- 
sition in one passage down a slat- 


Conveyorized induction soldering line for 
feed-through terminals. Conveyor is un- 
loaded by operator at rear 
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THIS STEP cae Spseify 
@ Textolite 


INDUSTRIAL 
LAMINATES 


with superior properties and 


ease of fabrication 
PUNCHED 


they can be. . 


General Electric TEXTOLITE offers more than 
fifty grades of industrial laminates designed to meet 
the varied requirements of electrical and electronic 
manufacturers. 


Available in the form of sheets, rods or tubes, 

G-E TEXTOLITE industrial laminates are uniform 

in color and appearance, and offer excellent electrical 

and mechanical properties. They consistently exceed ETCHED 
NEMA standards. 


In your present product, or a product on the drawing 

board today, there is no doubt an application for a A? 

versatile, economical G-E TEXTOLITE industrial ae DRILLED 
laminate. A specialist from G-E Technical Service , 

will be glad to help you select the proper laminate 

for your application. For complete technical data, 

send in the coupon today. 


General Electric Company 
Laminated and Insulating Products Department 


When the properties have to be right... 
bite gh Section EL-86, Coshocton, Ohio 


Specify G-E Textolite® 


Please send me complete technical data on G-E Textolite® 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


G-E Textolite' Laminated Sheets, Rods & Tubes 
Irrathene Irradiated Polyethylene * Silicone Insulation 


industrial laminates for my reference file. 


Please have your representative call 


NAME 
TITLE 


STREET 
Mica & Mica Mat Insulation * Insulating Varnishes 


Varnished Cloth & Tapes * Sealing & Filling Compounds CITY : STATE 
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RANNY Ws 


RUGGED 


CRYSTALS... 


= 
y 
/, 


With No Loss of Stability 
and Dependability ! 


a A lightweight quartz crystals 

the Th of electronic design ra. 

hermetically ealed unit pack regular 

performance into minimum space. There 

sacrifice of stability or dependability. McCoy 

ae are built rugged to function at full 

efficiency even under extreme vibratory and 
hock conditio 


When weight and ize Gre important ved: 
a ky McMite ae ete al ier ightnes 


ett Mea 11111 ae te 


FREE ILLUSTRATED CATALOG. Write for your 
copy today 


mc Cou ELECTRONICS COMPANY 
a) 


T. HOLLY SPRINGS, PENNA. 
Phone 376 and 377 


SEE the ‘‘McMITE"’ and 
McCoy's complete line 
of quartz crystals and 


ovens 
at 


BOOTH 1214 
WESCON SHOW 
AUG. 21-24 


Want more information? Use post card on last page 





PRODUCTION TECHNIQUES continued 


type conveyor line over which is 
mounted a two-turn oval work coil 
of a Lepel high-frequency induc- 
tion heater. This conveyorized 
setup at Radio Condenser Co., Cam- 
den, N. J., gives a production rate 
of over 600 chassis units per hour, 
each having four feed-through 
terminals. 

The units are loaded into slots 
cut into heat-resisting fiber fixtures 
bolted to the slats of the conveyor. 


Method of mounting two-turn work coil 
for fusing solder preforms as conveyor 
moves feed-through terminals under coil 


Operators standing alongside the 
conveyor, ahead of the work coil, 
load chassis units into the fixtures, 
then drop in the terminals and the 
doughnut-shaped solder preforms. 
One operator at the end of the 
conveyor takes care of unloading 
the soldered pieces. Control of con- 
veyor speed is achieved by combin- 
ing a gear box with a pulley and 
belt type of speed reducer driven 
by an electric motor. 


Stapling Back Cover Hinge 
to Television Cabinet 


A SINGLE operation of an air stapler 
attaches the hinge strap of the re- 
movable pressed wood back cover 
to the rear edge of each television 
cabinet on Emerson’s assembly line 
in Jersey City, N. J. This strap is 
applied in accordance with under- 
writer requirements, to prevent 
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—— a DESIGN 
ficiency and utility are among 
REOSAROH f sncidetations ct Jf DEVELOPMENT 


the foremost considerations of 


S state devices for not-s sti ions : ‘ 
ae G6te eviews Form epee all Tung-Sol semiconductor Ever alert to the intensified 


future applications command continuous 


blue-printing. Here the and varied demands made by 


study by Tung-Sol engineers. , . 
as shes: resistivity of single transistorizing, Tung-Sol provides 


In this instance the purifying . 
. I 5 germanium crystals full-scale development of new 


of silicon is under 
is being measured. semiconductor types. Here the 


close scrutiny. 
, latest techniques of germanium 
diffusion are 


explored. 


PRODUCTION 


A complete manufacturing 
division—with its own full 
time engineering and management 
staffs—handles every phase of the 
critical production process 
from metal refining to 
finished product. Here 
germanium ingots 


are being sliced 


4 into 15/1000" 
L blanks. 


TESTING 


100% testing—life, mechanical 


i 
and electrical—characterizes (t,) ° 
the Tung-Sol manufacturing y/ - 
program. In this 
illustration, transistors QUALITY CONTROL Sa re 
are 100% checked for Every step of Tung-Sol semiconductor 
noise factor. manufacture is subjected to intensive 
quality control that permits no compromise 
with premium quality. Here transistors are 
life-tested under conditions in excess 


of their ratings. 


For technical informati prite to Commercial Engineering Division 


TUNG-SOL ELECTRIC INC., Newark 4, N. J. 


SALES OFFICES: ATLANTA, COLUMBUS, CULVER T KLLAS, DENVER, DETROIT, MELR PARK (ILL), NEWARK, SEATTLE 


no [ ee 


Miniature sd Beam Signal Radio And Aluminized Special Semiconductors Color 
lLomps Headiomps Flashers TV Tubes Picture Tubes Purpose Tubes Picture Tubes 
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PRODUCTION TECHNIQUES continued 


Attaching coverhinging strap to back 
of television cabinet with air stapler. 


FEED-THRU INTERFERENCE SUPPRESSION occ ice picture ube socket 
servicing inside the set without first 

” disconnecting the interlock. During 

servicing, the cover is swung up 

ward to rest on top of the cabinet. 

: The woven cloth strap is threaded 

; through a punched slot in the back 

cover at an earlier subassembly posi- 


Designed as three-terminal feed-thru units in which the 
capacitor terminals, incorporated in the circuit, reduce to a 
minimum the inductance and resistance between capacitor 
element and system to be filtered. 

These Aerovox Feed-Thru Interference Suppression Capac- 
itors are especially useful as filters for power-supply and 
control-circuit conductors going to shielded high-frequency 
equipment. Maximum filtering effectiveness is achieved by 
minimizing mutual impedance between input interference 
sources and output terminal. Feed-thru units are mounted so 
that leads being filtered pass through shield, bulkhead or 
chassis, utilizing one of the several mounting styles for 
such purpose. 





Capacitor elements connected 
directly to line, and directly 
to ground through metal casing 


Specially designed terminals 
provide for use of keyed parts 
for maximum torque required for 


tion and the strap ends are lightly 
stapled together to prevent the strap 
from falling out. 


Simple Centrifuge Tests 
Missile Components 

A SIMPLE CENTRIFUGE capable of 
testing electronic components 
under stresses up to 100 g, in the 


heavy conductors, eliminating de- 
pendence on friction 


Attenuation approaches theo- 
retical ideal capacitor. (see 
curves above) Wide selection of types and 
ratings 


Minimum inductance of con 

nections through use of Hermetically-sealed tubulat 
“plates’’ and ‘‘flat conductors” metal casing. Choice of mount: 
between capacitor and terminals ings and terminals 


All types suitable for operat Meet all requirements of Sig- 
ing temperatures from —55°¢ nal Corps Specifications MIL 
to +85°C C-11693 


VY), 4, for further details. Let us collaborate and quote on 
AMe these ond other filtering or capacitor requirements. 


Installing component on _ centrifuge 


in Conede: AUROVOX CANADA LTO., on, Ohne. Transparent plastic hinged covers are 


Gupert: Ad. Aurioma, inc., 89 Greed $., New York, N.Y. + Coble: Auri NY closed before starting drive motor under 
7 rode Peres centrifuge 
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ELECTRONICS 


ENGINEERS... 
LOOK TEN YEARS AHEAD! 


Will your income and location 


allow you to live in a home 


like this 


spend your 


\ 


letsure time like this@ 


They can...if you start your 
Douglas career now! 


Douglas has many things to offer the career- 
minded engineer! 

...there’s the stimulating daily contacts with 
men who have designed and built some of the 
world’s finest aircraft and missiles! 

...there’s enough scope to the Douglas opera- 
tion so a man can select the kind of work he 
likes best! 

... there’s security in the company’s $2 Billion 
backlog of military and commercial contracts! 
...and there’s every prospect that in 10 years 


you'll be where you want to be professionally, 


DOUGLAS 


August, 1956 


Ba 


and you'll be in both the income level and geo- 
graphical location to enjoy life to its full. 

For further information about opportunities with 
Douglas in Santa Monica, El Segundo and Long 
Beach, California and Tulsa, Oklahoma, write 
today lo: 

DOUGLAS AIRCRAFT COMPANY, INC. 


C. C. LaVene, 3000 Ocean Park Blvd. 
Santa Monica, California 


First in Aviation 





no need to over-tax your production facilities 


Complex assemblies such as this Y-4 bomb- 
sight used in B-47 Stratojets are taken in 
stride at General Mills. This precision in- 
strument has 3,433 parts, nearly 2,000 of 
them in this head-end assembly alone. 


get precision production help | 
in volume and on time 


The critical shortage of competent technical men needn’t handi- 
cap your operation. Right now our creative engineers and 
precision manufacturing facilities are at your service for sub- 
assemblies or complete units of: 


@ precision electro-mechanical systems 
@ fine-pitch, instrument-type gear assemblies 
@ precision metal cutting, grinding, finishing 
@ industrial or military optical assemblies 


We can save you time, cut costs, eliminate scores of irksome 
production problems. Naturally you have the service of our 
full laboratory and environmental testing facilities. 


| 
1 


Send for this Fact-Packed New Booklet — It describes 
and pictures our facilities, shows our products, names 
our customers. Write Mechanical Division, Dept. 
EL8, 1620 Central Ave., Minneapolis 13, Minn. 


MECHANICAL DIVISION 
or General Mills 


Want more information? Use post card on last page. 
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PRODUCTION TECHNIQUES (continued 


Hawthorne, Calif. guided-missile 
plant of Northrop Aircraft, Inc., is 
only 30 inches in diameter. Four 
components, each pair of equal 
weight, can be tested on the device 
at one time. Wires leading from 
test items go through slip rings to 
instruments which indicate func- 
of the electronic devices 
uncer the extreme loads. Vernier 
scales beside the component mounts 
allow precise settings to determine 
the loads. 


tioning 


The tests are made be- 
fore parts are installed in the 
USAF Northrop SM-62 
tinental Snark missile. 


intercon- 


Tuning Capacitor 
Assembly Fixture 


Rotor plates for a four-gang tun- 
ing capacitor are swaged to the 
rotor shaft 
of a large press in the Camden, 
N. J. plant of Radio Condenser Co. 
The required precision of position- 
ing is achieved with the aid of a 
special fixture on which are four 
floating having indi- 
vidual machined recesses for rotor 


in a single operation 


nests, each 


plates. 


> Loading—The operator first in- 
serts the serrated rotor plates in 
the appropriate end recesses of the 
nest, then fills the remaining re- 
cesses with plain plates. These drop 
in rapidly from a stack held in the 
hand. 

The rotor shaft is next placed 
over the plates and tapped partly 
down into position, with a weighted 
soft fiber rod serving as a hammer, 


Loading plates into fixture 
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RADIO 


’ 
/ TELEMETERING 


' 
i 


ASTRO PHYSICS 


RADAR 


BEAMS 
AND 
BEACONS 


RADIO 
/ TV ANO 
COMMUNICATIONS 


"Window on ~ 
Tomorrow! 


Creative Electronics... 


CHATHAM ELECTRONICS AT WORK 


RADIAC DETECTOR XENON 
CHARGER en: RECTIFIER 
tremely compact, 75°C to 
requires nobattery +-90°C 


DESIGNERS AND MANUFACTURERS 
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With new problems of unknown magnitude arising 
almost daily, creative efforts of the highest order are 
indicated. At Chatham your problems in the realm of 
electronic tubes, radar components, sonar equipment, 
nuclear instrumentation, infrared detection and related 
fields are in the hands of experienced research teams 
and production engineers. For full information on 
AIRCRAFT RUGGEDIZED Chait facili & 
CONVERTER RECTIFIER ‘hatham facilities, call or write. Bulletins on Chatham 
reduces space and 4 withstands lubes, Aircraft Conversion Equipment, Selenium 
wet requirements 980 G shock . . ; 
Rectifiers and custom Equipment also available. 


Chatham Electronics 


’ Ni F GERA CORPORATION 
Livingston, New Jersey — Branch Offices in Principal Cities 


OF ELECTRONIC TUBES, SELENIUM RECTIFIERS, AIRCRAFT CONVERSION EQUIPMENT AND CUSTOM COMPONENTS 


Want more information? Use post card on last page. 251 





MODEL S-14-C 


EXTRAORDINARY STABILITY 
HIGH LIGHT OUTPUT 
TRACE EXPANSION 


16 POUNDS 
WESCON SHOW Booth No. 1003 


ANOTHER EXAMPLE of Waleman PIONEERING... 


NCy 


The Waterman Computer POCKETSCOPE Model S-14-C combines 
sound electrical performance, portability and operational simplicity. De- 


signed primarily for computer field service in conjunction with a leading 
computer manufacturer, its applications to allied electronic fields are 
manifold. Operational simplicity with a minimum of inputs and controls 
greatly increases operational efficiency. Many improved electrical charac- 
teristics include high light output for viewing fast phenomena at low 
repetition rates; high trace stability for pulse position identification; and 
distortion-free trace expansion equivalent to 15” of sweep length with 
improved “parading” control. The oscilloscope incorporates practical fre- 
quency response (de to beyond 700 ke) with a 70 millivolt per inch deflec- 
tion sensitivity. Available accessory pre-amplifier probe increases signal 
sensitivity to 7 millivolts per inch. Fixed calibration voltage available. 
Amplifier design prevents visible image distortion eliminating all too common 
field error of‘ misinterpreting distortion due to overload. Unique system of 
fixed calibrated, and variable uncalibrated, sweeps cover range from 20 
microseconds to 2 seconds. Sweeps operative in trigger mode to meet re- 
quirements of typical computer and other electronic services. Synchroniza- 
tion from internal or external sources, Sync. lock out and clamping circuits 
maintain stable trace position for variations in syne. repetition rates. All 
4 deflection plates and intensity grid are cathode ray tube accessible. All 
this high performance packaged in traditional POCKETSCOPE styling 
having case dimensions of 7” x 6” x 12” and weighing only 16 lbs. Consumes 
85 watts at 117 volts, 60 cycles. 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 


CABLE ADDRESS; POKETSCOPE MANUFACTURERS OF 


PANELSCOPE® 

5-4-€ SAR PULSESCOPE® 

$-5-€ LAB PULSESCOrE’ 

5-11-A INDUSTRIAL POCKETSCOPE® 
5-12-8 JANined RAKSCOPE® 
$-12-€ SYSTEMS RAKSCOPE® 
5-14-8 HIGH GAIN POCKETSCOPE® 
$-14-8 WIDE BAND POCKETSCOPE® 
$-14-€ COMPUTER POCKETSCOPE® 
$-15-& TWIN TUBE POCKETSCOPE® 


RAYONIC’ Cathode Rey Tubes 
and OCther Assecioted Equipment 


WATERMAN PRODUCTS 


Want more information? Use post card on last page 
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PRODUCTION TECHNIQUES continued 


Tapping shaft down into position over 
loaded fixture 


to insure that each plate is properly 
started into its groove on the shaft. 
The blanking die used for stamping 
out the individual plates is designed 
to provide a starting taper; this is 
required because the plates are 
thicker than the grooves in the 
rotor shaft. The result is an inter- 
ference fit of from 2 to 5 ten-thou- 
sandths of an inch, as required to 
hold the plates rigidly in position. 


> Pressing—With the fixture 
loaded, the operator grasps its han- 
dle and pushes it into position 
under the head of the press. Guide 
bars bolted to the bed of the press 
aid in positioning the fixture accu- 
rately for the final operation. Op- 
eration of the press first serves to 
bring down heavy rubber pressure 
pads that hold the plates firmly 


Pushing loaded fixture into position under 
press 
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Styroflex Coaxial Cable 


| 
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Perhaps Styroflex can answer your particular transmission 
problem, too. Inquiries are invited by our engineering staff. 
See us in Booth 406 at the WESCON Show 


Goes to Sea 
With the 


During the overhauling of the U.S. §. 
Hank, the Navy Department installed 
3%" 50 ohm Styroflex coaxial cable as 
the transmission line in the ship’s SRa 
air search radar system. 


Since this installation, results show 
that positive identification of air tar- 
gets has been made at twice the distance 
possible before Styroflex was put into 
service on the ship. 


Other Styroflex qualities which helped 
determine its selection by the Navy in- 
clude its ease of installation, resistance 
to shock from gunfire and stable elec- 
trical characteristics. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


300 PARK AVENUE, NEW YORK 22, N. Y 
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now available from 


am, STANCOR 


SELENIUM 
RECTIFIER for use with 


TRANSFORMERS popular brands of 


STOCK 


selenium 
rectifiers 


These new Stancor Transformers 
were specifically designed to 
operate in Full-Wove Center- 
Tapped or Bridge Type power 
supply circuits, with the most popular size stock selenium rectifiers. 


Designed for 117V ‘0-60 cycle operation, the transformers may be satis- 
factorily operated at 400 cycles. 


They are recommended for all high current—low voltage applications: 
Variable tap arrangements permit an almost unlimited choice of voltages 
from 3,3V DC to 63.0V DC, up to 22.5 Amperes, DC, depending on the 
particular transformer the user selects. 


These transformers may be used to heat tube filaments where filaments ore 
not subject to any high voltage stresses. 


Stancor selenium rectifier trans- WRITE FOR FREE BULLETIN 518 
formers are in stock for immediate listing detailed information on 
delivery from your Stancor the complete line of Selenium 
distributor. Rectifier Transformers. 


TYPICAL 
OUTPUT 
VOLTAGES 


(Stancor 
Transformer 


RT-201) 
FULL-WAVE FULL-WAVE BRIDGE 
RT-201 Output 2.0 A. D.C. Output 1.25 A. D.C. 


euthve Toad Capacitive Load’ Resistive Load Capacitive Load** 
Connect Secondary Output | Secondary | Output Seconda Output Secondary | Output 


Term. Ne Volts AC Volts OC Volts AC Volts OC Volts ae | Volts OC Volts aC | Volts OC 
— 13.8 21.9 
2-6 
2-5 
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43) Greenwich Street, 


New York 13, 4.7 3501 WEST ADDISON STREET CHICAGO 18, ILLINOIS 
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PRODUCTION TECHNIQUES (continued 


Checking assembled rotor with special 
feeler gage 


down in the recesses of the fixture. 
Next, a die with semicircular re- 
cesses comes down over the rotor 
shaft and drives the shaft home. 

As the press retracts, it brings 
up a bar under the press table, 
which in turn pushes steel pins up 
through the fixture so that they 
bear against the rotor shaft and 
thereby serve to push the finished 
assembly out of the fixture. Por- 
tions of the head of the press are 
still holding down the fixture dur- 
ing this ejecting operation. 

When the press is all the way 
up, the operator pulls out the fix- 
ture, lifts out the assembled rotor 
by hand and reloads, 

A special gage is used to check 
for proper positioning of the rotor 
shaft. This gage has a U-shaped 
channel, with the ends of the U 
resting on the rotor plates and with 
the sensing rod of the gage resting 
on the top of the rotor shaft. The 
gage is easily calibrated by setting 
it on a steel block machined for the 
purpose, having a raised central 
portion corresponding in height to 
the desired projection of the rotor 
shaft above the plates. Rotor swage 
depth must be within 0.002 inch of 
specifications and alignment of ro- 
tor sections within 0.005 inch. 


Transistor Can Welder 


PROTECTIVE METAL CANS are welded 
over tiny transistor assemblies with 
a few cycles of 60-cps power in a 
simple yet precise resistance welder 
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SINGLE 


r 


fy 
gives you i] 


ACTUAL SIZE 


Actual photograph of single 


¢ () % and dual ‘Bellows Contact.'’* 


eyanalnsre| JSS 


circuit ) 


OM MM, 


Wt A teehee tt hee Ae 
board 


contact 


“Bellows Action Contact’’ cross-section shows 
printed circuit board inserted in contact. 


Continental Connector ‘Bellows Action Contact” 


“Bellows” spring action grip clasps board firmly over 100% Printed Circuit connectors are available for %”, %2”" and Ye” 
of printed circuit contact area. Gold-plated phosphor bronze boards... various molding compounds...3 wiring styles 
spring retains tension, adjusts to oversized or undersized ... and 6 to 28 contacts. 


board while maintaining low contact resistance—less than 20 : : 
— : 7 Photo shows typical Continental Connector receptacles 


utilizing “Bellows Action Contacts.” CONTACTS: 6, 10, 
15, 18, 22, 28 contacts in single or double rows. WIRING 
STYLES: eyelet lug for soldering, wire wrap lugs, or 90° 
angle dip soldering direct to board. MOLDINGS: Mineral- 
filled Melamine and Plaskon reinforced (glass) Alkyd 440A 
Other molding compounds on request. 


millivolts at 5 amps! On ‘%” board, for example, “Bellows 
Action” Contact grips .115” board as well as .135” board 


Patent Pending 


Write for catalog to DeJUR-Amsco Corporation, 45-01 
Northern Boulevard, Long Island City 1, New York 


SPECIAL DESIGNS... OUR SPECIALTY 


electronic 
sales 
division 
en 


Visit our Booth 310 at the Wescon |.R.E. Show in Los Angeles 
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Yh TE icrowave Development Laboratories 


X-Band Ferrite 


Circulator 


with front 
to back ratio 
approaching 

300 to 1 


This new Ferrite Circulator is a medium power, broad band microwave com- 
ponent developed around the non reciprocal differential phase shift principle as 
outlined by Kales, Chait and Cakiotis. It is a high performance component with a 
front to back ratio approaching 400 to 1 and is ideal for such uses as a low-loss, 
broad band isolator, or in passive duplexing applications 


Power entering the Circulator is transmitted in sequence from one terminal to 
another, That is, power entering at “A” leaves at “B”’, while power entering at 
“B” leaves at ‘“( Power entering at ‘‘C” leaves at “D", while that entering at “D” 
returns to “A”, 


In addition to Model 691 illustrated, other configurations will soon be available. 


Typical Characteristics Dimensions 


Frequency Range—8500-9600 mc = 
Isolation—30 db minimum ve 

Insertion Lossless than 0.2 db f | 
Return Loss—30 db minimum a 


Input VSWR—1.2 maximum 
Waveguide—-RG-52/U-RG67/U 

Flanges-UG/39U, 135/U at B, C, D h 
Input Terminal—UG-40A/U, UG-136A/U | : = 


Microwave Development Laboratories makes available a wide variety of standard 
and custom deemed waveguide circuit components including Hybrid Junctions, 
Balanced Mixers, Balanced Duplexers, Compensated Invar Reference Cavities, 
Rotary Joints, Precision Cast E and H Bends, Waveguide Filters, Couplers, and 
Waveguide Assemblies 


ic 


Complete development and manufacturing facilities assure you of best results. 
Phone or write for complete details on the new Ferrite Circulator... or on other 
Microwave Components, 


See the latest developments at the WESCON Show, Booth 123. 
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> Assembly 


PRODUCTION TECHNIQUES (continued) 


Squeezing potting compound from lead- 
foil tube into transistor can. Filled cans 
are stored in self-stacking metal trays as 
at upper left 


Placing transistor assembly in lower elec- 
trode of welder with tweezers. Welder 
output is indicated by counter, actuating 
arm of which is linked by string to move- 
able upper electrode of welder 


setup used in the Lansdale and 
Spring City, Pa. plants of Philco 
Corp. 


> Potting 
lent of a hermetic seal without ac- 
tually evacuating the housing, a 
special potting compound is put into 


To achieve the equiva- 


each can before assembly. This 
jelly-like material is purchased in 
toothpaste-type foil tubes having 
special nozzles for squeezing the 
material directly in to each tiny can 
in turn. Filled cans are set into 
holes drilled partly through metal 
trays, to prevent spillage when 
transferring the cans to the assem 
bly position and to handle them 
through a vacuum bake process. 


The filled metal can 
is pushed over the stem of a fin- 
ished transistor and the assembly 
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Engineered to meet 
your specifications .*. . 


Stupakoff CERAMIC PARTS 


ELECTRONICS August, 1956 


The best way to get ceramic parts exactly as you 
want them, is to utilize Stupakoff’s facilities for 
research, engineering and manufacture. 

You can use our laboratory facilities to determine 
the best material for your application; our engineer- 
ing staff to design components that will be most 
economical to produce, and that will assemble best 
in your equipment; our modern manufac turing plant 
to produce the items you need in the quantities 
you want; our inspection and testing facilities to 


assure the highest degree of uniformity and quality. 
A few of literally thousands of designs of ceramic 


parts produced by Stupakoff for assembly into 
electrical or electronic devices. 


e 


7 a+ 
Stupakott 


The CARBORUNDUM Company 


We are thoroughly familiar with various grades 
of Alumina, Cordierite, Forsterite, Magnesia, 
Steatite, Stupalith and Zircon, Parts may be plain, 
ground, metallized, or assembled. For electrical and 
electronic applications, we make ceramic parts for 
all voltages, frequencies and temperatures. We 
specialize in large production runs of ceramic parts 
made to close dimensional tolerances. 

Use Stupakoff’s facilities to make your products 
better, more dependable and more economically. 


Write Dept. E 


LATROBE, 
PENNSYLVANIA 


Want more information? Use post card on last page 





PROBLEM: 
find the “pot” 


The Model 300-00—smallest, most ruggedly-accurate wire- 
wound potentiometer on the market! 


If you are having trouble finding the right “pot,” a “pot” that 
will fit into the tiniest space, weigh less than an overstuffed 
feather, and still provide unexcelled accuracy and resolution 
characteristics, you will want to know about the Model 
300-00 sub-miniature, wire-wound potentiometer produced 
by DAYSTROM POTENTIOMETER, and now improved even 
over the high-performance original. 


So SMALL and COMPACT it can easily be covered by a dime (3/16 
inch thick), One half. as large as its nearest competitor 


So RUGGEDLY ACCURATE it can be used for the most exacting 
applications 
* High Power Rating 
* Extremely Fine Resolution 
Operable Over Extreme Temperature Ranges 
Designed to stack (21 per cubic inch) 


The Model 300-00 is just one of the many production or custom 
made potentiometers available from DAYSTROM POTENTIOMETER 


The Model 300-00 and its big brother-the 303-00 (higher resistance 
valuves)—are available out of stock 


Openings exist for highly qualified engineers 


| [[corrnano 


11150 La Grange Ave. West Los Angeles 25, Calif 


A Subsidiary of Daystrom, Inc 


POTENTIOMETER DIVISION 


Want more information? Use post card on last page 


PRODUCTION TECHNIQUES continued 


is inserted in a hole on a circular 
tote tray with the leads projecting 
down through the hole. 

A loaded tray is brought to the 
welding position, where the opera- 
tor picks up an assembly with 
tweezers and drops it into the tubu- 
lar lower electrode of the welder. 
Pressing a foot pedal then brings 


Closeup of electrodes on another welder 
being used for same purpose. Welding 
electrodes are easily changed to accom- 
modate other sizes of transistors 


down the upper tubular electrode 
and automatically initiates the 
welding cycle. 

Electrode pressure is maintained 
for a few seconds after welding, to 
conduct heat away from the weld. 
The weld is produced between the 
outward-flaring flanges of the can 
Perfect 
centering is achieved by maintain- 


and the transistor stem. 


ing close tolerances between base 
and can diameters and the holes in 
the electrodes. Copper-alloy elec- 
trodes give long life without cor- 
rosion while maintaining uniform- 
ity of welds. 


Easily Molded Adapters 
Extend Test Bench Use 


A SIMPLE adapter plug, consist- 
ing of two different standard Can- 
non disconnect plugs and a molded 
Plexiglas body, makes possible 
quick and efficient connection of 
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JUDGE FOR YOURSELF... 
® 


the merits of compound 


high vacuum pumps...the most 


extensive line in the world!! 


SPECIFICATIONS MODEL KC-3 MODEL K¢ 


Mi f 


ak 2. 
85.0 Liters/min. 144. Liters/min. 232. Liters/min. 430 Liters/min. 1 Liters/min. 


1.41 Liters/sec. 2.4 Liters/sec. 














4’ Screwod 7 Screwed 
4" Screwed 1” Screwed 





REVIEW THESE DESIGN FEATURES: 


® Reliable High Vacuum (Cam and piston displacement) 
® Rapid Recovery of Vacuum ® Simple to Maintain 

® Dynamically Balanced ® Standard Small Motors 

® Gas Ballasted (optional) @ Economical 

® Dependable © Compact, Proven Design 


EVALUATE THE FACTS AND ACT TODAY! 


There’s a Kinney Vacuum Pump available for every purpose . . . 
in sizes from the 2 cu. ft. per min., % HP unit to the 780 cu. ft. per 
min., 40 HP model . . . and constant research keeps adding to 
this line. Our engineers will gladly send recommendations on your 
particular vacuum equipment needs. Request Bulletin 403 for 
additional data or contact one of our competently staffed district 
offices . . . in Baltimore, Charleston, W. Va., Charlotte, Chicago 
(La Grange), Cleveland, Detroit, Houston, Los Angeles, New 
Orleans, New York, Philadelphia, Pittsburgh, San Francisco, St. 
Louis . . . or The International Sales Office, 90 West St., New 
York 6, N. Y. 


UTERS PCR ete 


Ki Be a EV usc DIVISION 


THE WEW YORK AIR BRAKE COMPANY 
3565 WASHINGTON STREET + BOSTOM 30+ MASS 


FMTERMATIOMAL SALES OFFICE, OO WHtt 87. wiw Youu 6 wT 


@ Please send Bulletin 403 giving additional data on Kinney Compound Pumps 


Name 
Title 
Company 
Street 
City 
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EIMAC HIGH VACUUM RECTIFIERS 
AND CLIPPER DIODES 
Plate 


Average Dissipa 
Current tion 
TYPE MA Watts 


2-25A 50 15 
2-50A 15 30 
8020 100 60 
2-150D 250 90 
250R 250 ~=150 
253 350 =: 100 
2-240A 500 150 
2-2000A 750 1200 
2X3000F 3000 3000 25,000 7.5 51.0 
*2X1000A 1250 1000 25,000 26.5 


*For Clipper Diode Service only 


Filament 


inverse 
Voltage Volts Amps 


25,000 63 3.0 
30,000 50 4.0 
40,000 50 6.5 
30,000 50 13.0 
60,000 50 105 
15,000 5.0 10.0 
40,000 7.5 12.0 
75,000 10.0 25.0 


If your specifications cali for mercury vapor 
rectifier tubes, Eimac manufactures both 


half wave and full wave types. 


Eimac’s High Vacuum Rectifiers 
Handle Peak Inverse Voltages 
from 15,000 to 75,000 Volts 


Used in standard rectifiers and special applications involving extreme 
ambient temperatures, high operating frequencies, high peak inverse 
voltages or production of high frequency transients, Eimac’s broad line 
of high vacuum rectifiers and clipper diodes is the finest in the industry, 


both electronically and physically. 


Superior exhausting techniques, high quality materials, clean electrode 
design and absence of internal insulators minimize chances of contami- 
nation and arc-over. These, and other production and design features, 


are assured by Eimac's high standards of quality control. 


For additional information, contact our Technical Services Department. 


2.25 


EITEL-MCCULLOUGH, INC. 


S$ AWN B RUN O c.f t.t Fee He 


A 


The Worid's Largest Manutacturer of Tranaemittiing Tubes 


Want more information? Use post card on last page. 





PRODUCTION TECHNIQUES (continued 


Assembled adapter plugs before molding, 
showing how two Cannon plugs are con- 
nected together with wires soldered to 
plug-ins 


Molding setup, showing two-piece alu- 
minum mold with mating pins and pour- 
ing hole. Liquid Plexiglas is poured from 
beaker into mold. Bracket and adjustable 
screw on right-hand mold hold plug firm- 
ly in machined recess of mold to prevent 
leakage of liquid Plexiglas 


Pouring liquid Plexiglas into mold held 
in vise, while screw-on bracket holds 
plug tightly in end of mold 


production control equipment to an 
electronic test bench for final check- 
out. 

> Bench Designed — The adapter 
was developed by a liaison engineer 
in the Anaheim Division of Robert- 
shaw-Fulton Controls Co. for use 
test bench, 
of four rows of eight outlets each. 
All outlets in one row are identical, 
providing for multiple testing of 
The rows 
contain four different types of con- 


on its which consists 


production items. four 
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If you work with small instrument type bearings 
you ‘Il find this new, authoritative publication an 
extremely valuable and handy source of engineerin 
data arranged in convenient form for esivi 
reference. 


LOOK AT THESE FEATURES... 


B A helpful survey article **PACTORS TO CONSIDER IN 
SELECTING SMALL INSTRUMENT BALL BEARINGS 


@ Acomplete, practical presentation of bearing facts: 


Types o bearings Dynamic and static loads 
P J 

/ og 

Materials Lubrication 

Components Radval and Axial play 

I ngincering standards T orque 


Tolerances Mounting practice etc, ff WRITE TODAY... GET YOUR NAME ON OUR 
PRIME DISTRIBUTION LIST FOR MAILING 


@ Large, clear illustrations. 

@ Big, easy to follow charts. 

@ Convenient nomographs and conversion charts. 
@ Simple bearing designations make ordering easy. 


NEW HAMPSHIRE BALL BEARINGS, INC., Peterborough, New Hampshire 
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continued 


Ve 


INTERFERENCE 


CUD e ea he 
measuring equipment 


Stoddort equipments ore suitable for making 
interference measurements to one of more of 


: 


the following specifications: 


AIR FORCE —MIL-1-6181B 

150 ke to 1000 me 
BuAer—MiL-1-6181B 

150 ke to 1000 me 
BuShips — MIL-1-16910A (Ships) 


Remeving top half of mold afier Plexiglas 
has set 


nectors. This means that the test 


NM-10A (AN/URM-6B) bench, without the adapter, can be 


14 kcs to 250 kes > ‘ . ; 
used for testing equipment having 


only four different pole arrange- 
ments or connector sizes. 


> Versatility—With the proper 
adapter plug, production items with 
any arrangement of poles in their 


connector plugs, or with any con- 
range of 14 kilocycles to 1000 megocycles NM-208 (AN /PRM-1A) pave ; 


150 kes to 25 mcs 


NM-30A (AN/URM-47) 
20 mcs to 400 mcs 


NM-5OA (AN/URM-17) 
375 mcs to 1000 mcs 


nector size, may be checked out. 


Measurements may be made with peok, quesi- Adapter plugs have been made up 


peok and overage (field intensity) detector with a wide variety of pole ar- 
functions ; . 
rangements and sizes of upper 
connector. The lower connector is 
a standard size for mating with the 
test bench plug. 

As many or as few poles as de- 
sired may be utilized in either the 
top or bottom connector of the 


F.C.C, PART 15~— Now in effect, the revised 
F.C.C. Port 15 places stringent requirements 
upon radiation from incidental and restricted 
radiation devices. Stoddart equipment is suit- 
able for measuring the radiation from any 
device capable of generating interference or 
c-w signal within the frequency range of 14 ke 
to 1000 me 


Write Stoddart Aircraft Radio Co., 

Inc., for your free copy of the new 
vised F-C.C. P. 5. is nts . 

veutess &C.C. Part 36 ‘see -— a > Molding Technique Adapters 


are fabricated with a simple mold- 


adapter. The number used is deter- 
mined by the number of components 
that are to be tested at one time. 


/ 
i 
i 
| 
' 
' 
' 
| 
| 
i 
| 
| 
14 ke to 1000 me 
SIGNAL CORPS — MIL-1-11683A i 
150 ke to 1000 me 
SIGNAL CORPS — MIL-S-10379A 
150 ke to 1000 me 
The equipments shown cover the frequency ; 
| 
| 
| 
| 
| 
| 
' 
! 
! 
| 
| 
| 
! 
| 
| 
' 
' 
! 
' 
' 
' 
| 
\ 


ee ee ee ee ee ee ee ee ee ee ee ee ee eee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 


The Stoddart NM-40A is an entirely new radio 
interference-field intensity measuring equipment 
it is the commercial equivalent of the Navy type 
AN/URM-41 and is tunable over the audio and 
radio frequency range of 30 CPS to 15 ke. it per- 
forms vital functions never before available in a 
tunable equipment covering this frequency range 
Electric and magnetic fields may be measured 
independently over this range using newly 
developed pick-up devices. Measurements can be 
made with a 3 db bandwidth variable from 10 CPS 
to 60 CPS and with a 15 kc wide broadband 
characteristic. 


one owe we we we we we oe oe = 


STODDART A a oh OLE 


6644-A SANTA MONICA BLVD.. HOLLYWOOD 38, CALIFORNIA - Hollywood 4-9294 


Seo us in Booth 111 at the Wescon Show Completed adapter 
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* Where can / get CUSTOM-ENGINEERED ¢esis/ors 
® for my circuit... IN A HURRY ? 


, GLOBAR’ Ceramic Resistors 


Thermistors e Varistors e Fixed Non-inductive Resistors 


by CARBORUNDUM 


COMPLETE ASGEMBLIES... lik 
these recent designs are engineered by 
Globar resistor specialists tO meet the 
particular electrical, thermal and packag 


ing requirements of your circuit 


SPECIAL TERMINATIONS can be 
designed for Globar Thermistors and 


Varistors of any size and shape 


GIVE US YOUR PROBLEM ... whenever you require single or multiple resistor assemblies, or special resistor 
terminations. You'll get prompt attention from competent, experienced engineers, plus Globar's 


flexible manufacturing facilities to meet your tightest delivery schedules for production quantities, 


A GLOBAR DIVISION Sales Engineer 
will be glad to discuss your application, Or 


send details of your problem direct. Write 


Globar Division, The Carborundum Com- Ceramic resistor o 


pany Dept. E 87-629, Niagara Falls, N. Y. 
by CARBORUNDUM 
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CURTISS 
i 


ry 


: 


A on ae 


The Curtiss-Wright “SNAPPER” 


wee | 
5 ed 


NEW CONCEPT... ADVANCED DESIGN 


IN THERMAL TIME DELAY 


Designed for high performance 
and long life, the Curtiss-Wright 
“SNAPPER” Thermal Time 
Delay Relay is proving itself in 
countless applications involving 
time delay in electrical circuits. 
Such applications include cir- 
cuits to provide definite on-off 
time intervals to delay the appli- 
cation of high voltage until after 
warm-up period and for over 
and under voltage protection with 
simultaneous fault indication. 


These relays have single-pole 
double-throw contact action, 


LECTRON 


CURTIS 


PORAT N 


RELAYS 


high ambient temperature range, 
freedom from chatter and arcing, 
and are small in size. The 
“SNAPPER” thermal time delay 
relays are factory pre-set from 3 
to 120 seconds. They are available 
in metal envelope, miniature (7 
and 9 pin) or octal (8 pin) and 
in a glass envelope in 9 pin only. 


Curtiss-Wright manufactures 
the High-Low “SNAPPER” Dif- 
ferential Thermostat with high 
precision characteristics. Write to 
Thermal Devices for complete 
information. 


oe ae 


re 
wu 
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PRODUCTION TECHNIQUES (continued 


Plugging actuator motor into adapter on 
test bench 


ing jig in which top and bottom 
connectors are positioned as the 
liquid plastic is poured around 
them. Almost any combination of 
connectors may be joined together 
in the jig. The adapter plugs elimi- 
nate all strain on connecting wires 
and provide foolproof insulation, 
rigidity and permanent bonding. 


Precision Wire-Stripper 


Cuts Teflon Insulation 


A NEW tool developed by Martin 
for aircraft work 
cessfully strips the insulation from 
a special wire composed of strands 


electronic suc- 


too fine for commercial wire strip- 
The tool contains a 
into which the wire is placed. The 
stripping blade is set to cut the 


pers. recess 


Construction of wire-stripper, showing 
wire after cutting and partial stripping 
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OUT OF EVERY WORKERS 
ON STACKPOLE CONTROLS IS 


an (nspector! 


Few components call for greater manufacturing care and precision 
than variable resistors. 


am) 


[hat is why approximately every fourth worker on Stackpole tone 
hel and volume controls is an inspector, 
his, in turn, is why leading users report that Stackpole Controls 
not only minimize their incoming inspection problems but reduce sub- 
sequent field service as well. Full quality control from raw materials 
through every step of manufacture, is a feature of all Stackpole elec 
tronic components. 


A COMPLETE SELECTION OF VARIABLE RESISTOR TYPES 


write for your copy of this latest 
QUICK GUIDE to Stackpole variable composition types 
and adaptations. Provides essential data in handy con- 
densed form for wall, desk or file use. 


Electronic Components Division ane 

A Pio ~ * 

STACKPOLE CARBON COMPANY [aaeennnnE 
St. Marys, Pa. “Ss - 


FIXED AND VARIABLE COMPOSITION RESISTORS ¢ MOLDED IRON CORES « CERAMAG® 
FERROMAGNETIC CORES . MOLDED COIL FORMS + LOW VALUE GA CAPACITORS 
LINE SWITCHES «¢ SLIDE SWITCHES «© CERAMAGNET® CERAMIC PERMANENT MAGNETS 
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PRODUCTION TECHNIQUES (continued) 


NEW PHAOSTRON 


EXPANDED SCALE 
AC Voltmeter 


Finished terminal, showing how end is 
stripped by tool without damaging fine 


sm Ty Tex, x strands 
. yoo = “Wo $l, Ay Ds sai 
~ lag Lo», hoo | = §6‘Teflon insulation close to the wires, 
VOLTS Y 6 negro y yp without nicking or damaging them. 
A.C. | @ ate ii When the tool is closed, the wire 
AC pam ee rotated and pulled through, the 
int ati CUSTO ° ° ° 
ne "ses end of the wire is stripped and the 
) ee Lil rad . . 
i gossamer strands are left intact, 


phason 


ready for use. 


Tale] Od 
WoME me 


Capacitor-Discharge 

W elder Uses Offset 

Electrode 

VISIBILITY is achieved for critical 

welding operations in difficult loca- 

tions by using a uniquely curved rod 

a: an electrode on a Unitek welder 

in Fairchild’s Hicksville, N. Y. 
nt. The arrangement permits 
nsistent high-quality welding dur- 

ine assembly of resistance elements 


NOW!... all the time-tested proven in the housings of precision poten- 


Phaostron features ...PLUS UP TO 
TEN TIMES GREATER READABILITY 
for greatly increased accuracy! 


io neters. 


Phaostron has squeezed down ” oF 31 
that under 90V portion of the 

scale, where you don't need it, and 

expanded the section where you 

need it most— between 90 and 

130V. Precisely calibrated 1 volt ' a 
scale increments provide greater vours tay 
reading accuracy. Wide frequency Ac. 
range—-linearity —true rms read 
ing and Phaostron craftsman 

construction 


" square meter 


Phaostron Custom Panel Meters, ~ ee 


with expanded scale, 90V to 130V 6” rectangular meter 
Offset electrode on 500-watt capacitor- 


AC rms, are available in nine types - a ne 
at your Parts Distributor. For spe discharge welder used in assembling 
potentiometers 


cial requirements, write to the Prod 
uct Development Department for 
practical recommendations 


VISTO) WZ x 


PHAOSTRON INSTRUMENT & ELECTRONIC CO., 151 PASADENA AVE., SOUTH PASADENA, CALIF Closeup of welding electrode 
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HyperCore Electronic Cores measure up to the highest 
standards of quality and performance. One check is not 
enough ... each core undergoes at least two rigid 
inspections. The first makes certain that it is of the 
specified size... and the second determines that finished 
cores have the desired electrical qualities. All HyperCore 
electronic cores must test well within industry tolerances. 
Special tests for specific operating conditions can be 


made also if desired. 


These tests are the real proof of the superior fabrication 


which combines the finest materials with superior “know 


how”. Result; electronic cores that give better performance 


...» have greater flux carrying capacity and lower losses. 
And since Moloney HyperCore Electronic Cores are 
wound cores of cold-rolled oriented silicon steel, they are 


smaller and lighter. mane? 


Write for Catalog SR 206 
“HyperCores for Magnetic 
Components” and Catalog $T 
3506 “Magnetic Components 


for Electronic Applications.” 
Specify HyperCore Cores for smaller, 


low loss transformers 


MOLONEY ELefetTRIic COMPANY 


Plate and Filament Transformers « Chokes + Unit Rectifiers « Modulation Transformers 


ond Reactors *« Pulse Transformers and Charging Chokes + HyperCores for Magnetic Components 


re velopmental Magnetic Components * Power and Distribution Transformers 


SALES OFFICES IN ALL PRINCIPAL CITIES © FACTORIES AT ST. LOUIS 20, MO, AND TORONTO, ONT., CANADA 
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New Products ~ | 


a or ee Ga ee eae | re tn tne 2 


Edited by WILLIAM P. O'BRIEN 


80 New Products and 63 Manufacturers’ Bulletins Are Reviewed 


- » Control, Testing and Measuring Equipment Described and 


Illustrated . . . 


POWER TRANSISTOR 


Recent 


ry 
I ubes 


for automobile radios 


CBS-HyTRON, A Division of Colum- 
bia sroadcasting 
Mass., is 
the 2N155, a power transistor de- 
signed especially for the audio out 
put 


System,  Inc., 


Danvers, manufacturing 


stage of automobile radio re- 


ceivers, 
Designed to operate from a 12-v 
battery, this pnp germanium-alloy 


junetion transistor features high 


MOLDED RESISTORS 


in 5 different ratings 


——EE— 


DIGITAL OHMMETER 


INTERNATIONAL RESISTANCE CO.,, 
401 N. Broad St., Philadelphia 8, 
Pa. Type MD and MB molded de- 
posited and molded 
resistors are now 
in ratings of 4, 4, 4, 1 
Double protection 
the addition of a molded plastic 
housing which the 
against mechanical damage and the 
effects of environmental and atmos- 


carbon baron 


carbon available 
and 2 w. 
is provided by 


protects unit 


pheric conditions. 


measures to 5 digits 


3794 
Calif. 
A new digital ohmmeter automatic- 
ally measures and digitally displays 
resistance measurements to 5 
digits. Model D050 has a range of 
0.1 ohm to 10 megohms, and is ac- 
1 digit, 


ELECTRO INSTRUMENTS, INC., 
Rosecrans St., San Diego 10, 


curate up to 0.01 percent 
depending upon the range. 
Measurements made 
matically and are presented on a 
digital in-line readout with 1-in. 
numerals. No interpretation is re- 


are auto- 
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quired, Average reading time is 1 


second, Range switching is auto- 


matic, 


and Components Are Covered 


uniformity and excep- 
It is plug-in for 


gain, 
tional reliability. 
easy installation. 

Highly efficient 
is characteristic of 


powel 


heat dissipation 
the unit. Its 
heavy copper flange mounting per- 
the heat from the 
transistor to the 
large 


mits flow of 
chassis, 


radiating 


power 
thus providing a 
area. 

Engineering bulletin EH-259 giv- 
ing additional data may be obtained 
by writing the company. 


The 
ularly suited for applications where 


> Uses resistors are partic- 
unmolded units cannot be used due 
to the risk of mechanical damage 
to their insulation break- 
They are 
recommended for computer and am 
plifier requiring 
resistance-temperature character- 
istics and stability, voltmeter multi- 
pliers, decades, divider circuits and 


coating, 
down or moisture change. 


circuits superior 


bridge circuits and other applica- 


tions where precision wire-wound 


resistors are too expensive, too 


heavy or too large. 


> Application—The instrument 
can be used with the 
(IS100) 
print-out to sequentially 
100 
viding a complete automation sys- 
tem, 


company’s in- 


put scanner and machine 


scan and 


record resistance values, pro- 


OSCILLOGRAPH TUBES 
two 5-in. types 


RADIO CorRP. OF AMERICA, 
N. J. 


Harrison, 


Two new 5-in. magnetic-de- 
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hat this resin does for 
lotorola’s plated circuits 


. + gives a good base for bonding of copper firmly 
to the laminate 


. - provides high insulation resistance and low dielectric loss 


.. forms a translucent laminate permitting easy checking 
of reverse side circuit alignment 


. » withstands 500° F. heat of dip-soldering 


.+. results in a lamination that exceeds U. S$. Government 
standards and NEMA specifications. 


Aun these advantages are found in Baketrre Brand Phenolic Resin 
CLSA-3914, a superior hot punch laminating varnish used in the Motorola 
“Ranger” portable radio shown here. When high surface resistance is needed 
CLSA-3914 is used on paper stock pre treated with 12 to 16 per cent of a 
water-miscible resin, such as BakeLrre Phenolic Resin BLL-3913. Both XXXP 
and XXXP-IR grade laminates are produced by this method 


Technical information on Bake rre Laminating Varnishes made espe 


cially for printed circuits is available by writing Dept SO-50. 


, y med 
Late 


eos 


os 
avas.'* 


The Motorola “Ranger” achieves com 
pact sturdy construction and fast 
assembly with plated circuits on lam 
inated stock produced by Farley A 
Loetscher Mfg. Co., Dubuque, lowa 


using Bakewire Laminating Varnishes 


Et Ld iti 


a aR SL NS 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation T{¥@j 30 East 42nd Street 


The term Bakexrre and the Trefoil Symbol are registered trade-marks of UCC 





flection oscillograph tubes (RCA- 
5AHP7 and 5AHP7-A) have been 
introduced, Both feature low-volt- 
age electrostatic focus and a long- 
persistence characteristic, and 
differ only in the aluminized screen 
that is the 5AHP7-A to 
increased brightness and 
improved image contrast. 


used in 
provide 


> Uses—The tubes are intended 


DEVIATION METER 


a wide-range 


MARCONI INSTRUMENTS, 44 New 
St., New York 4, N. Y. Extended 
range and high stability are fea- 
tures of a new f-m deviation meter 
developed for telemetering and 
other wide deviation systems. Car 
rier frequency is 20 to 500 
deviation is measured to an ac- 
curacy of 3 percent in the range of 
t2 to +400 ke, and crystal stand- 


me ; 


SOLDERING IRON 


small and light 


DELAY LINE 


with infinite settings 


DELTIME, INC., 608 Fayette Ave., 
Mamaroneck, N. Y. Continuously 
variable settings, rather than usual 
step-by-step taps, set apart the 
magnetostrictive delay line units 
recently developed, Applications in- 
clude high access 
storage for 


rate temporary 
computers, replacing 
drum-type storage; time or fre- 
quency determining elements of 
passive nature; digital 
and registers, 
Infinite time-delay 
provided by individual pickup coils 


circuitry 


settings are 
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particularly for pulse-modulated 
applications, such as radar in- 
dicator service, but are also useful 
in general oscillographic applica- 
tions where a temporary record of 
electrical phenomena is desired. 
The low-voltage 
focus gun 


electrostatic 
the 
types in 


featured in tubes 
facilitates use of these 
lightweight equipment; 


uniformity of focus over the entire 


assures 


WALL MFc. Co., Grove City, Pa., has 
announced a new industrial solder- 
ing iron. In spite of its midget size 

(the iron weighs only an oz., and 
4-in, tip)—the new pencil 
model is designed and built to sur- 
vive production line punishment. It 


also 


has a 


features thermostatic action, 
without fragile thermostats, which 
controls heat so perfectly that fus- 


ing and tip-burning are eliminated. 


positioned and locked in place along 
the slotted and 


second delay scale. 


micro- 
103 has 
and 


calibrated 
Model 


range four 


os 


a 40 psec delay 


screen; and permits focus to be 
maintained automatically with 
variations of line voltage and over 
a wide range of adjustment of 
image brightness. 

Each tube type has a maximum 
overall length of 114 in., a mini- 
mum useful screen diameter of 4} 
in., and a deflection angle of 53 
deg. 


Literature is available. 


ardization is built in. The instru- 
ment accepts modulation frequen- 
cies from 50 eps to 120 ke. 

A counter type discriminator is 
used since this has the advantage 
freedom from 
drift. There is provision for aural 


of linearity and 
or visual monitoring of the carrier 
modulation. 

Design of the instrument is ex- 
The 


waterproof and the chassis is shock 


tremely rugged. steel case is 


mounted, 


> Uses 
delicate precision work on regular 


-The iron is designed for 


radio and tv circuits, printed cir- 


cuits and any intricate electrical 


work. It cause no interference with 
radio, tv or radar, and reaches pro- 
duction heat four times faster than 
any soldering iron of equal tip size. 
The handle is kept cool with the 
company’s chimney feature. 

Overall length is 74 in., with 
either copper or special Walloy tip. 
A free catalog is available on re- 
quest to the company. 


adjustable pickup coils. Extra pick- 
up, even to a maximum of 20, can 
be added without noticeable reduc- 
tion of output due to loading. 


> Operation—The line 
erates on well-known properties of 
nickel other 
short in length when placed in mag- 
netic field. Construction is equiva- 
lent to shock which propa- 
yates along magnetostrictive me- 
dium with time delay equivalent to 
of path 
placed at 


delay op- 


and substances to 


wave 


5.25 psec per in. 
Pickup any 


position along path to receive pulse. 


length. 
coils are 


Pulses of 0.05 psec have been gen- 
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ACCURATE HIGH SPEED SWITCHING 


This new Electro, Tee Precision 
Selector Switch is ideal where 
miniature size, low friction torque, 
ELECTRO TEC high accuracy, and low electrical 
noise at high speeds are 
requirements. Simplified circuits 
and long service life recommend 
it for a wide variety of uses 
including sampling, pulse 
generation for precision 
measurement, telemetering and 
strain gage applications, in aircraft, 
. missiles, servos, computors, etc. 
Prec sy on Switch design ine orporates many 
exclusive features that have gained 
industry-wide acclaim for Electro 
Selector :Switch Tee precision lip rings 
©. commutators and brush blocks. 
Withstands Shockjand' Vibration 


Offers High Accuracy Measurement . 
Operaies at High Speeds (a 


— 


\ 


sie, 


CALL OR WRITE 
FOR ILLUSTRATED BROCHURE 
8 or 10 position switches in 
standard size 10 synchro 
housings are available for 
immediate delivery; other 
circuit combinations 
supplied to specifications. 


ACTUAL SIZE 


Electro Tec 
Corp. 


SO. HACKENSACK 
NEW JERSEY 


Tel.; HUbbard 7.4940 





You can etch 
Soldered Circuits 
FASTER in 


HUNT 
S.C.E. 


(Solder Circuit Etch) 


Hunt saw the need for an 

etchant that was faster, would 

work at normal temperatures and was 

more reliable in its action than the 

commonly used sulphuric-chromic acid solution 


Hunt now offers you Hunt S.C.E. (Solder Circuit Etch) a 
ready-prepared product designed to etch solder plated circuit 
boards . . . designed to do it more easily, more effectively than 
it has ever been done before. You'll find that Hunt S.C.E.: 


Etches rapidly at room temperatures 

Has a fairly high capacity for copper 

Never attacks the solder-plated circuit 

Has guaranteed uniformity, and is of the highest 
quality because of rigid laboratory control 


Hunt S.C.E. is essentially an oxidizing solution with the 
capacity to keep the oxidized copper permanently in solution 
Although many acids will etch copper, S.C.E. solution has the 
peculiar property of not attacking the solder but giving 
fast, odorless etching of the copper 


HUNT R.C.E. (RAPID CIRCUIT ETCH) FOR PRINTED CIRCUITS 


Hunt R.C.E. is a proprietary etchant, formulated to etch 
printed circuits fast and to speed up production 


It offers these 6 big advantages 


15% increase in etching speed 
Immediate action over entire circuit 

» Uniformly smooth etching 

. Easily removed by washing 

. Substantial increase in capacity 
Freedom from fumes 


A temperature between 100°F and 120°F is recommended as optimum 
etching temperature. With splash etching and 110°F temperature, a printed 
circuit board should etch in 24% minutes in fresh R.C.E. solution 


Both etchants are described in Technical Bulletins 
No's 1 & 3 available from your nearest Hunt branch 
or Palisades Park, N. J 


Hunt S.C.E 
solution is 
supplied 
in 125 Ib 
carboys; 
Hunt 
R.C.E. 
solution 
in 145 Ib. 
rubber drums 


PHILIP A. HUNT COMPANY 
PALISADES PARK, N. J. 


Chieago * Cleveland + Cambridge + Brooklyn + Atlanta + Datlas + Los Angeles + San Francisco 


Manufacturing Established 


Chemists 1909 


NEW PRODUCTS continued 


erated and propagated down the 
line for a total of 200 psec. 


‘ 


CONNECTOR 


for miniature equipment 


SCINTILLA DIVISION, Bendix Avia- 
tion Corp., Sidney, N. Y. The 
Pygmy electrical connector has 
been developed especially for appli- 
cation to miniaturized electronic 
equipment. It is available in both 
the A and E styles; in a series for 
potting; with jam nut receptacles; 
and with hermetically sealed recep- 
tacles. Both a couble-stub quick 
action thread and a_ three-point 
bayonet lock are offered for the 
convenience of users. 

Either cadmium plate or alumi 
lite finishes are available. Resilient 
Scinflex inserts are being used to 
resist vibration effects. 


VACUUM CAPACITORS 
rated at 500 »rf 


DOLINKO & WILKENS, INC., 1907 
Summit Ave., Union City, N. J., 
offers a new addition to their line 
of fixed vacuum capacitors. Type 
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HIGH INPUT IMPEDANCE 
0 
TYPICAL STABILITY RECOR 


EXTREMELY LOW NOISE 


2 UV DRIFT 
10 ACCURATE GAIN RANGES 


\ O OUTPUT AD IMPEDANCE CHANG 
INSENSITIVE TO OU JT LOAD EC NCE GES PLUG-IN MODULE DESIGN 


HIGH LEVEL OUTPUT LEVEL 25 VOLTS -e 


TCA TE 


WER REQUIRED & watt each adaptor 


5 and prices without notice 


7 


(poo 4 — am 
oo 
stasiuity Me 24-2274 


-Ee R AMPLIFIER 


Representatives in all major cite 


5725 KEARNEY VILLA ROAD «+ SAN DIEGO 12, CALIFORNIA + BROWNING 7-6700 
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Where custom systems ar: involved, it just doesn’t pay to do the work 
yourself. Not when EECO can do it for you—expertly, efficiently—without 
disrupting the normal productive activities of your engineering staff. 
Major EECO installations in operation in all parts of the country are 
proof of Electronic Engineering Company’s ability to design and produce 
anything from single-rack recording systems to the most complex multi- 
console master installations. And EECO design techniques, perfected 
through years of systems work, are now ready to be put to work for 
you in an EECO engineered system to meet your exact requirements. 


One wing of the EECO Central 
Dual Timing System at Patrick 
Air Force Base, Florida. This 
system is a master time signal 
generating installation for 

the base and ties in with all 
instrumentation operations for 
guided missile testing. 


PLUG-IN CIRCUITS 
..-your key to lower design and pro- 
duction costs. These EECO plug-ins 
have proven themselves in scores of 
major installations...the one above 
contains more than 2,500 units. 
Originally designed for EECO sys- 
tems, these packaged circuits are 
now available to you. Complete data 
on standard and custom circuits in 
catalog H-2. 


ELECTRONIC ENGINEERS AND PHYSICISTS — EECO offers unusual career 
opportunities for advancement and professional growth in the creative 
field of systems and related electronic projects. Send resume to the 
attention of R. F. Lander. 


Electronic Engineering Company 
of California 


and its subsidiary EECO Production Company 
180 South Alvarado Street + Los Angeles 57, California 


NEW PRODUCTS (continued 


VC500-10 is rated at 500 yf 
capacitance, 10 kv peak, and 42 rms 
amperes. Dimensions are: 4 in. 
overall length, 44 in. diameter, 34 
in. mounting centers, and j in. con- 
tact diameter. This type features 
reversed copper-to-glass seals for 
maximum voltage path in mini- 
mum space. 

Low inductance, practically loss- 
free characteristics, and rugged 
construction result from this de- 
sign which is especially suited for 
medium and high power oscillators 
and transmitting equipments. 


MAGNETRON 
for radar applications 


SYLVANIA ELECTRIC Propucts INC., 
1710 Broadway, New York 19, 
N. Y. A high-power, pulsed fixed- 
frequency magnetron, designated 
as type 6799, has been announced. 

The new tube, a power-produc- 
ing component for radar applica- 
tions, operates in the 34,512 to 
35,208 me range. Its minimum 
peak power output is 100 kw. With 
this output, the type 6799 provides 
high performance over long dis- 
tances for radar equipment operat- 
ing in its frequency range. 


COAX CONNECTOR 
Teflon h-v uhf type 


THE COAXIAL CONNECTOR CO., 37 
N. 2nd Ave., Mt. Vernon, N. Y., is 
producing Teflon h-v uhf_ type 
coaxial connectors. 

Types 259 and 239 are designed 
expressly for h-v application where 
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ved Efactiowe oti... 
ARDIAN 


EXPERTLY 
ENGINEERED... 


the well-nownded, line ! 


e@ Units here typify the wide range 
of Guardian Products available to 
meet the control requirements of 
every industry. We welcome an 
opportunity to consult with you on 
your circuitry control for product 
improvement or development. 


wre for literature today! 


ac. INDUSTRIAL SOLENOIDS oc. 


INTERMITTENT AND CONTINUOUS 
a meee Line for Every Industrial Application 


== o- & & Sr 


244 


Available in both intermittent and continuous duty types. duty types are designed so they will not rise more than 
Intermittent types should not be energized for more than 85° C. above the 24° C. ambient temperature rating when 
5 consecutive minutes, or be permitted to rise more than operated at rated load. Plunger has slotted end with %” 
85° C. above 24° C. ambient rating without giving suff diameter hole for coupling. 

cient time to cool between operation cycles. Continuous WRITE for SOLENOID BULLETIN “SOL-8” 


=] GUARDIAN @ELECTRIC [elas 


A COMPLETE LEME OF COMTROLS SERVING AMERICAN tnOUSTAY 
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HERE ARE THE FACTS 


Di-Formed Tubes feature a special patented Precision Paper Tube 
construction which produces a completely ridgeless surface, thus 
eliminating wire pile up and resultant coil shorts. 

Side walls are straightened under pressure during the winding 
operation. The bow being thus controlled permits a perfect fit 
between mandril and tube as provided by Precision’s low-cost 
Related Mandril Service. 

Under the Related Mandril Service, Precision supplies the coil 
manufacturer with accurately ground steel or aluminum mandrils 
at a price comparable to commonly used unsatisfactory wood or 
undersized steel mandrils. This is not a profit-making service. Its 
sole purpose is to give the coil manufacturer these advantages: 


Provide proper tube support. 


Facilitate stacking operations. 


Save machine and operator fatigue. 


1 
2. 
3. Prevent coil collapse. 
4 
5 


Permit smaller core, thus decreasing coil size and 
eliminating pressing. 


Get full details on Precision Di-Formed Tubes and Related 
Mandril Service. Write, wire or phone today. 


Sales Representatives in: 


IIlinois; Indiana; lowa; Wisconsin; Missouri; Minnesota: Chicago, Illinois, 
ARmitage 6-5200 


Indiana; Southern Ohio: Logansport, Indiana, Logansport 2555 

Northern Ohio: Cleveland, Ohio, ATlantic 1-1060 

New England: Framingham, Massachusetts, TRinity 3.7091 

Delaware; Washington, D. C.; Maryland; New Jersey; Metropolitan New 
York; Eastern Pennsylvania; Virginia: Jersey City, New Jersey, Swarth 
more 5.2480 


Upper New York: Syracuse, New York, Syracuse 4-214) 
CANADA: Montreal, Quebec, Canada, Walnut 0337 
MEXICO: Mexico 6, D. F., Telephone 35-06-18 


V PRECISION PAPER TUBE CO. 


2041 W. CHARLESTON ST. CHICAGO 47, ILL. 
Plant No. 2: 1 Flower St., Hartford, Conn. 


NEW PRODUCTS (continued 


RG cable is used in conjunction 
with power supplies. These con- 
nectors are rated for 5,000 v d-c. 

Assembly of the cable to the con- 
nector employs the same techniques 
as the conventional UG, uhf type 
connectors. These connectors are 
not impedance matches but may be 
used in the same circuitry where 
the S0239 and PL259 are em- 
ployed. 


DIGITAL VOLTMETER 


with automatic calibration 


ELECTRO INSTRUMENTS, INC., 3794 
Rosecrans St., San Diego 10, Calif., 
has announced a new 4-digit digital 
voltmeter with 1-digit accuracy, 
automatic calibration and 0.01 per- 
cent stability. Model 1040 has a 
voltage range of 0.001 to 999.9 vy. 
Input impedance is 1,000 megohms 
on 9.999 scale and 11 megohms on 
other scales. Calibration is con- 
tinuous and automatic, as are 
polarity and range switching. 

The instrument features the 
digital, in-line read-out common to 
the company’s other equipment. 
The read-out may be remoted or 
miniaturized, if desired. 

Model 1040 measures 7 in. by 
19 in. for rack mounting. It op- 
erates on 115 v, 60 cps, 80 w. 
Warmup time for  0.01-percent 
stability is 30 seconds. 


DECADE CAPACITORS 


available in four ranges 


FiuM CAPACITorS, INC., 3400 Park 
Ave., New York, N. Y. A new line 
of Polystyrene and Teflon decade 
capacitors with accuracies down to 
0.5 percent and a rating of 400 
vwde has been announced, 

The special electrical character 
istics of these capacitors make 
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GLENNITE® HIGH-TEMP. 


(500°F) ACCELEROMETER AHT-2 


ceiling unlimited 
eee FOR ACCURATE MEASUREMENTS AT HIGH<TEMPERATURES 


West Coast Representatives 


Perimuth Electronic Assoc 
2419 Se. Grand Ave 
Los Angeles 7, California 


Harry Levinson Co 
1117 Second Avenue 
Seattle, Washington 


PIONEERS IN MATERIALS RESEARCH 


ELECTRONICS 


August, 1956 


THE PROBLEM: The fabulous heat barrier awesome 
enemy of supersonic flight it lies in wait for tres 
passers, today’s experimental aircraft which spear 
head the attack on ultra-fast motion. Their metallic 
“skin” glows red hot at these extremely high speeds 

internal temperatures skyrocket, too stresses 
multiply, both man and machine are strained to their 
endurance limits. And accurate measurements of struc 
tural vibrations due to these increasingly damaging 
environments can spell the difference between success 
and failure but conventional shock and vibration 


instruments can’t operate under these conditions 


THE LUTION: The GLENNITE Piezoelectric Acceler- 
ometer System KAHT-310, one of a completely new series 
of high-temperature units that: give dependable meas 
more than 250°? higher 


without any cooling! 


urements up to 500°F 
than ordinary instruments 


GULTO 


Gul 1m mouse 


Special design techniques, housing materials and 
miniaturized GLENNITE Components make it extra 
compact, extremely lightweight Completely seif 
generating, the precision built KAHT-310 measures up to 
300 g's and from 10 to 2000 cps. Other GLENNITE 
high-temperature types weigh as little as 3 grams and 
measure up to 20,000 cpsl More examples of why 
Gulton Mfg. Corp. is one of the leading manufacturers 
of shock and vibration measuring equipment, calibrat 


ing instruments, systems 


Pioneering efforts have also been made in self-record 
ing, self-amplifying, differential transformer and po 
tentiometer accelerometers. In addition, Gulton offers 
a complete line of standard units for every conceiv 
able application send for engineering information 


today 


MEG. 
CORP. 


associated with GULTON INDUSTRIES, INC. Metuchen, New Jersey 


ELECTRONIC COMPONENTS. PRECISION INSTRUMENTS ANO SYSTEMS ENGINEERING 
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Rotary Selector Switch 


Here's the exceptionally positive action only a multi-leaf 
wiper, button-contact switch can offer—now in the small- 
est sizes consistent with the quality and dependability 
required for today’s compact, precision equipment: 


@ Features solid silver alloy button-type contacts, collector rings, 
and spring suspension leaf-type wiper arms for low contact 
resistance—0.002 ohms. 


@ Integral lugs and contacts staked in glass-fibre Silicone-laminate 
stators. Lugs cannot turn or loosen, Stator material will not car- 
bonize even if severely overheated. Terminations can be made 
mechanically secure before soldering. 


@ Molded Melamine rotor covering entire contact circle provides 
high voltage breakdown between decks. 


@ Outstanding moisture, humidity, and salt-spray resistance 
through use of passivated stainless steel, nickel-plated brass, 
Steatite, Nylon, molded Melamine, and Silicone-base glass-fibre 
laminate parts, 


@ Adjustable stainless steel stops—easily positioned. 


@ Uniformly high quality 


cost-reducing mechanized production 
and assembly, 


@ Small size—only 14%" square. 1” deep for first deck, only 4%” 
deep for additional decks 


CONDENSED SPECIFICATIONS 


Shalicross “Miniature Series" 


POLES PER DECK 


INDEXING (detent) 


1 to 4 


19%", 16°, 22%". 30 


MOUNTING-——Single or 2-hole, with non-turn tang 


OPERATING VOLTAGE 

BREAKDOWN VOLTAGE 
BREAKING CURRENT 
CARRYING CURRENT 


to 1500 volts 

to 4000 volts 
5 amp @ 125 V. ac. 
15 amp. 


AYTRIICBLINS 


Miniature Precision | 


NEW PRODUCTS (continued 


them ideal for use in test equip- 
ment, experimental layouts, and as 
standards for bridge set-ups. All 
units are stabilized to remain with- 
in 0.1 percent of their original 
values for exceptionally long 
periods, on the order of 12 to 24 
months. They furnished in 
hermetically with 
metal-glass hermetic terminals. 

The polystyrene units may be op- 
erated at ambients up to 80 C, 
while the Teflon units may be op- 
erated at 200 C, 
Four available: 0.001 
pf per step, 0.01 yf per step, 0.1 
yf per step and 1.0 pf per step. 


are 


sealed cases 


ambients up to 


ranges are 


SELENIUM RECTIFIERS 


for magnetic devices 


INTERNATIONAL RECTIFIER CORP., 
1521 E. Grand Ave., El Segundo, 
Calif., has developed type 61-2020, 
a single-phase full-wave bridge 
rectifier, to fill the need for addi- 
tional small compact and inexpen- 
sive selenium rectifiers for operat- 
ing magnetic devices. This unit is 
designed to deliver 90 v d-c at 175 
ma for an rms voltage input of 130 
vy maximum. The rectifier occupies 
only 1 in. by 113/32 in. by 14 in. 
overall volume and can be mounted 
with a No. 8 (0.164 in.) machine 
screw, through the hollow brass 
eyelet. 


This 


type combined with types 


SHALLCROSS MANUFACTURING COMPANY, 522 Pusey Avenue, Collingdale, Pa. 
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HE CAN CHECK VIDEO ANYWHERE 
: HE HAS A 
NSMISSION 
EST SET 


The Original Full Rack and the 
Portable Unit Produce the 
same Precise Test Signals. 


Model 1003-A 


Video Transmission Test Signal Generator 


* Completely self contained * Portable * Multi-frequency burst * Stair- 
step * Modulated stairstep * White window * Composite sync * Regulated 
power supply. 


Now, Telechrome Video Transmission Test Equipment is available as a completely 


portable 12'4" standard rack mounting unit. 


Everyday these Test Signals generated by Telechrome equipment, are transmitted 
Coast-to-Coast by NBC, CBS, ABC, the Bell System, Canadian Bell and leading inde- 
pendent TY stations throughout the U. S. and Canada, Hundreds of network affiliated 


TV stations and telephone TY centers thus check incoming video signals 


The compact, inexpensive, portable Model 1003-A is all that is required to gener- 
ate signals for local and remote performance checking of your entire video, cable, or 


micro-wave facilities 


1521.4 OSCILLOSCOPE CAMERA 
—Pelareid type for instantene 
ous | te | ratio phote-recording 
from any 5° oscilloscope 


DELIVERY 30 DAYS 


tiferature on these and more than 150 additional 
instruments for color TV by TELECHPOME are 
available on request 


| The Nation's Leading Supplier of Color TV Equipment 
88 Merrick Road Amityville, NM. Y¥. 
AMityville 4-4446 
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Ww 0 R K | N G WwW | T H NEW PRODUCTS continued 
ELECTRONIC CIRCUITS? D-3575F 


electronic design engineer a wider 


and 60-9150 gives the 


In vestigate BE k | range of single-phase full-wave 

the er e ey bridge rectifiers with output volt- 
ages of 90 v to 180 v d-c at currents 
of 100 ma to 175 ma. 


7 E R a | S if a Some applications include sole- 
F noids, counters, relays, variable 


speed controls and field supplies for 
small d-c motors. Bulletin SR-134 
gives further information. 


performs most vacuum tube 
functions 


costs less than comparable 
vacuum tube 


offers continuous-duty 
reliability 


withstands extreme overload, 
shock, vibration, humidity, 
high or low temperatures 


generates little or no heat 


FERRISTOR® Is 
encapsulated in 
9/16” cube, has 
4 pigtail leads. 


R-F DUMMY LOAD 

and calorimeter 
DESCRIPTION: Berkeley FERRISTORS* 
consist of a simple wirewound coil on 
a ferro-magnetic core, encapsulated in 


LEVINTHAL ELECTRONIC PRODUCTS, 
INc., 2760 Fair Oaks Ave., Red- 


epoxy resin. They are compact (9/16”" wood City, Calif. A completely self- 


cube), light in weight (only 4 oz.) contained r-f dummy load and 
and extremely rugged. calorimeter is designed for applica- 


FERRISTORS* offer outstanding ad- | tions to high peak powers or high 
vantages over vacuum tubes or tran- 1 power installations. As an r-f 
sistors wherever reliability, ruggedness, ventoad mei ay Ale | named bond, ae oe - 
size, weight or cost are important fac- size, Ys the weight of vacuum landling in excess of two mw of 
tors, or where difficult environmental Seaes cane obdeseal veel peak power. The closed-circuit cool- 
conditions are encountered. Associated ing system with its pump and heat 
circuitry is simple and inexpensive. exchanger permits satisfactory 
cooling at greater than 10 kw of 
TYPICAL APPLICATIONS eee ee : 

For calorimetry, the unit uses a 

9 Oy FERRISTORS* are now used in amplifier (dc | substitution method for greatest 
| som to high frequency), coincidence amplifier, bi 

J trian) emplitier table stages, gating amplifier, one-shot and 
similar circuits for counting, computing, 

control and general-purpose electronic 


applications 


accuracy. A completely separate L- 
band waveguide, with a waterload 
tube containing a 60-cycle Ni- 
chrome heater wire is used as a 
calibrating load. A _ controllable 
amount, of 60-cycle power, metered 





TYPICAL AMPLIFIER CIRCUIT 30 v 10 mc con- 
trol current is supplied by inexpensive rf power 
supply (available from Berkeley if desired) by a 1l-percent wattmeter, can be 
fed to this calibrating load by 
means of an externally operated 
Specifications ond technical dato on FERRISTORS*, typical FERRISTOR® circuitry, and suitable Powerstat 

rt (contro! circuit) power supplies are yours for the asking. If you'd like the benefit of our , : 

considerable experience with these promising little components, we will gladly investigate Flow rate is controlled by a flow 


your proposed application and offer our suggestions, There's no obligation, of course, so why 
not drop ust @ line now? Please address Dept. G.g regulator and metered by a flow- 


Let Us Work With You On New Applications 


meter. Thermopiles across the in- 

put and output water measure tem- 

seta <2) (ey division perature differential and actuate a 
millivoltmeter which is calibrated 

BECKMAN INSTRUMENTS INC. to read directly in r-f watts. Tem- 

*Tredemerk Phone: LAndscape 6-7730 * Richmond 3, Calif. perature differential for 10-kw in- 
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) ; 
onstantin 


ENGINEERED 
GLASS-TO-METAL 
SEALS 


seal failure out... 
seal reliability in 


Constantin glass-to-metal seals 
improve component performance 
because they are impervious to 
sub-zero conditions, high pressure, 
oils, swamp test, compounds, most 
chemicals, corrosion, salt water 
immersion, and spray . . . withstand 
temperature cycling and vibration 
conditions . . . assure superior 
performance because of meticulous 


engineering. 


Constantin has available for you 

a complete, quality line of precision 
multi-headers — transistor mounts 
and covers — end seals — single 
headers — crystal holders — 
connectors — terminals — electro- 
mechanical assemblies. Where a 
standard item cannot be used, 
Constantin will custom-engineer 

an exact unit for your particular 


requirement. 


Write today for complete technical 
data about all Constantin products. 


“QUALITY WITH CONFIDENCE" 


© LL Constantin «Go. 


Route 46, Lodi,N.J. © 187 Sargeant Ave., Clifton, N. J. 


TRANSISTOR MOUNTS e SINGLE TERMINALS ¢ COMPRESSION HEADERS e END SEALS @ CRYSTAL BASES « CONNECTORS @ MINIATURIZATION 
West Coast Representative: Heim and Scheer, 11168 Santa Monica Blvd., Los Angeles 25, Calif GRanite 7-3208 
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Looking for dependable 
microwave 
test equipment? 


NARDA’S NOTED FOR IT! 


The most complete line of UHF and microwave test 
equipment including such instruments as: 


WAVEGUIDE COUPLERS 2 
COAXIAL COUPLERS 
WAVEGUIDE TERMINATIONS 
COAXIAL TERMINATIONS 
FREQUENCY METERS 
HORNS 

TUNERS 

ECHO BOXES 

MIXERS 

SLOTTED LINES 

BENDS 

ATTENUATORS 

STANDARD REFLECTIONS 


From L Band (1120-1700mc) 
to KA Band (26,500-39,500mc) 


@ Ask for catalog 


Narda also makes a complete line of bolometers and thermistors, 


avaliable for same-day delivery 


@=»... narda 


corporation 


160 HERRICKS ROAD, MINEOLA, N. Y., PIONEER 6-4650 


COMPLETE INSTRUMENTATION FOR MICROWAVE 


AND UHF 


NEW PRODUCTS (continued 


put is about 12 F and power in- 
dicated by the meter differs from 
that calculated by about 1 percent. 


MULTIPLIER PHOTOTUBE 
for geophysical work 


ALLEN B. DU MONT LABORATORIES, 
INC., 750 Bloomfield Ave., Clifton, 
N. J. The jf-in., ten stage multi- 
plier phototube, type K1382, will 
make available subterranean areas 
hitherto unreached in geophysical 
exploratory work. It has a rated 
average gain of 300,000 at 105 v 
per stage. At the same potential, 
maximum dark current measures 
0.1 pa, photo-cathode sensitvity is 
140 wa per lumen, and the average 
anode sensitvity is 12 amperes per 
lumen, It is designed with potted 
base and jacketed leads to eliminate 
moisture leakage. 


a 


fo 


VANEAXIAL FAN 
designed for missile use 


RoTRON MFG. Co., Schoonmaker 
Lane, Woodstock, N. Y., has an- 
nounced the AXIMAX II, a minia- 
turized cooling fan for missile use. 
The vaneaxial design is novel in 
that the motor is of the inside-out 
construction whereby the electrical 
rotor and the air moving impeller 
are integrally cast in one piece. 


> Specifications——Only 2 in. in di- 
ameter and 14 in. long, this fan 
moves 58 cfm at free delivery and 


282 For additional information on all items on this page, use post card on last page August, 1956 — ELECTRONICS 





A NEW DESIGN APPROACH... 


2 


ENGINEERING SHEET 


P= te Mien 
4 Map )~ 


‘a 


ere 


~ 


Photograph of the earth from 100 mile altitude — Courtesy U. S. Air Force 


... BEYOND-THE-HORIZON TRANSMISSION 


BEYOND-THE-HORIZON TRANSMISSION 


The newest military and commercial long-range com- 
munications systems are turning towards the advan- 
tages of “scatter” transmission. By transmitting 
directly to stations well beyond the horizon, scatter 
transmission systems eliminate the construction and 
maintenance of intermediate microwave stations and 
avoid cables and repeaters of wire systems, while re- 
taining the wide bandwidths available at high fre- 
quencies. This direct transmission can span water or 
inaccessible terrain while giving predictably high sig- 
nal reliability and freedom from interference. 


A NEW APPROACH 
CONTROLLED SYSTEM DESIGN 


A complete analysis including the effects of climate, 
multipaths, modulation, diversity and prolonged 
equipment operation combined with an exclusive ex- 
perimental method of simulating every proposed link 
enables Hycon Eastern, Inc. to hit the performance 


ELECTRONICS - August, 1956 Want more information? 


target more precisely. We can reduce the expense of 
a large margin for error and eliminate the possibility 
of costly site relocations by careful assessment of 
each customer’s needs and operating conditions that 
will provide him with an optimum design. 


HYCON EASTERN OFFERS AN INTEGRATED 
SERVICE 


Within the areas of Hycon Eastern, Inc. and its asso- 
ciated companies can be found complete facilities 
not only to design, engineer and specify equipment 
for Beyond-the-Horizon Transmission Systems, but to 
design Central Offices, Connecting Wire Networks, 
perform Communication Traffic Density Surveys, 
Aerial Surveys and Mapping to determine the most 
efficient routes for land lines and for various radio 
links such as UHF/SHF line of sight. After the 
necessary facts have been gathered there further exists 
the experience to evaluate them and to specify prac- 
tical equipment with complete independence of judg- 
ment necessary to create a complete communications 
system that wil! fulfill present and projected needs. 


EASTERN, TN C. 


E 75 CAMBRIDGE PARKWAY . 


Affiliated with HYCON MFG. COMPANY, Pasadena, California 


DEPT. A-8 °* CAMBRIDGE 42, MASSACHUSETTS 
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SYSTEMS 
ENGINEERS 


Electronic~Electro- 
Mechanical...for computers 
. fire control designs 


Librascope has openings for “ca 

reer men to be assigned to the 

Special Devices Department- 

one of the four autonomous en 

Soames divisions, 

where each individual works The Douglas 

E A4D atom 

ri losely with management—stays ; bomber is 

with his project from start to : equipped with 

fi h. Ci lud ; : gun and rocket 

ea oe include: ana- , sights designed 
og and digital fire control sys- . and produced 
B He . trol Y . by Librascope. 

tems engineers, transistor spe- 

cialists, servomechanisms engi- 

neers, and many others. 


Military projects in the Special 

Devices Division cover all 

phases of applied technology 

mec hani al elec tronic and op 

tical starting with basic devices 

such as photo-reconnaissance 

cameras, photo transistors, 

rocket and gun sights...and ex- 

tending to complete systems in 

volving artalog and digital com . 
puters . Tanks...land 


; S navigation and 
Join a company that has the ; fire control 
“young man’s” viewpoint—p ayes are 

y g man lewpoint—pays long range 
well, assists in relocation — pro : Librascope 
vides subsidiary benefits and pro- prayers. 
fessional advancement, Contact 


Don Webster, Chief Engineer, 


When oa Navy photo-reconnaissance plane makes a jet-propelied ‘cam- 
era strike,” the payoff is assured by Librascope viewfinder equipment. 


IBRASCOPE 


*& SUBEBIDIARY OF 
GENERAL PRECISION EQUIPMENT CORPORATION 


LIBRASCOPE, INC. 8BO8 WESTERN AVE. GLENDALE. CALIFORNIA 


NEW PRODUCTS (continued 


oF 


35 cfm at 2-in. static pressure. The 
unit weighs only 4 oz. It runs at 
20,000 rpm and is wound for 400 
cps, only either 200 v, 3 phase or 
115 v, 1 phase. Both types have an 
input of only 35 w resulting from 
a high mechanical fan efficiency 
and electrical motor efficiency. 
The fan is fitted with solder-type 
hermetic terminals rather than 
lead wire, a feature which allows 
the little unit to be inserted air- 
tightly in a closed piping system 


ACOUSTIC CALIBRATOR 
accuracy less than 1db 


ALTEC LANSING CorP., 9356 Santa 
Monica Blvd., Beverly Hills, Calif., 
now offers the 12185 acoustic 
calibrator to pressure calibrate 21- 
BR type microphones used for 
measuring high intensity sounds in 
the jet engine and missile fields. 
It consists of the L1 pressure unit 
mounted so as to provide a cavity 
of 1CC., A sound pressure level of 
140 db can be obtained with lv in- 
put. Maximum safe input is 5 v and 
maximum sound pressure level, 155 
db. 

The unit provides rapid check on 
overall sensitivity of systems using 
all 21-BR microphones so the 
microphone can be standardized on 
the recording apparatus before and 
after each measurement in field or 
laboratory. Accuracy of measure- 
ment obtained is less than 1 db. 
Temperature coefficient is 0.02 db 
per deg F. 


CONTACT SOCKETS 
color-coded, press-fit 


SEALECTRO CorP., 186 Union Ave., 
New Rochelle, N. Y., has announced 
color-coded, space-saving press-fit 
miniature contact sockets to take 
0.080 in. test probes. They are 
available in three different probe 
sizes—0.040 in., 0.050 in. and 0.080 
in. Bushing or insulator body meas- 
ures only 0.185 in. diameter with 
0.218 in. diameter front face which 
means spacing as close as } in. 
between centers if desired. 
Despite miniaturization, these 
contact receptacles are rugged and 
positive, due to beryllium-copper 
silver-plated-with-gold-flash contact 
members. For color-coding pur 
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Federal’s miniature coaxial cables — 

about “%4 the size of comparable RG 

types—save critical space and weight 
in aircraft and instrument uses. 


Challenged by the high temperature and minimum 
weight requirements of jet aircraft and guided missiles, 
Federal has designed RG cables that perform perfectly 
at a blistering 500° F.! New Federal miniature coaxials 
have a top temperature rating of 150° C.... up to 
200° C. with an impregnated fiber glass jacket! 

The key to these new cable developments lies in 
advanced designs. 

Based on utilization of “Teflon,” this superior dielec- 
tric maintains its excellent low loss and high voltage 
characteristics through a temperature range of 500° F. 
to —100° F. “Teflon” has no measurable water absorp- 
tion; it is chemically inert ... unaffected by alkalies, 
acids, aromatic fuels, aromatic organic solvents, and 
highly corrosive aviation hydraulic fluids. 


“<Y ...and cuts the size 


and weight of cable 


if your cable problems involve heat, 
space or weight, it will pay you to con- 
sider Federal’s new ‘Teflon’ insulated 
cables. For information, write Dept. D-9138. 


“TEFLON” HIGH TEMPERATURE CABLES 
RG-87 A/U 50 ohms; 69.5% V.P.; 29.5 rT poor 


mimnfd/ft. Cap; 4,000 operating volts Lame : Se 


RG-140/U 75 ohms; 69.5% V.P.; 29.5 
ee 


mimfd/ft. Cap; 1,700 operating volts 


RG-141/U 50 ohms; 69.5% V.P.; 29.0 


mmfid/ft. Cap; 1,500 operating volts. Eee 


“TEFLON” MINIATURE COAXIAL CABLES 


K-256 50 ohms; 29 mmf/ft. Cap; 72% 
V.P.; 850 V rms Corona; 13 db/100 ft 
Atten. at 400 me; 0.095 O.D. dielectric; 
7/30 silver-plated Copperweld conduc- 
tor; 0.135 O.D., jacket. 


K-257 70 ohms; 21 mmf/ft. Cap; 72% 
V.P.; 850 V rms Corona; 14 db/100 ft 
Atten. at 400 mc; 0.095 O.D. dielectrix 
7/34 silver-plated Copperweld conduc 
tor; 0.135 O.D. jacket 


K-258 93 ohms; 16 mmf/ft Cap; 72% 
V.P.; 850 V rms Corona; 15 db/100 ft 
Atten. at 400 mc; 7/38 silver-plated Cop- 
perweld conductor; 0.135 O.D. jacket. 


“TEFLON” HOOK-UP WIRE ~ ‘Type E, EE and FF Hook-Up Wires meet 
MIL-W-16878A. Available in all standard colors, 


Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
COMPONENTS DIVISION + 100 KINGSLAND ROAD ~ CLIFTON, N J 


In Canada. Stondard Telephones and Cables Mig. Co. (Canada) itd, Montreal, ?.Q 
Export Distributors: international Stenderd Electric Corp, 67 Broad St., New York 


A DIVISION OF 
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Even for the special ~* 
“out of this world”’ 
wiring problem... 

a down-to-earth 
solution — 

Continental Wire 


Whether it’s a rocket to the moon or a radio for a 
room—chances are you'll find Continental ready 
to serve your wiring needs exactly—with both 


speed and efficiency. 


With many quality insulations of Asbestos... 
Glass ... Nylon... Varnished Cambric . 
Polyethylene . . . Polyvinyl ... Teflon. . . Zytel, 
among others, Continental also offers a wide 
range of wire sizes—in stock and on special 
order. For instance, Continental's ELECTRONIC 
HOOK-UP WIRE. This nylon-insulated, hook-up 
wire saves TIME... LABOR... and GUESS- 
WORK in assembly. Resistance to abrasion, 
acids, alkalis and petroleum solvents—and tem- 
peratures ranging from —50° C to +125° C 
—assures dependability plus versatility. Avail- 
able in AWG SIZES 18 to 32. 


One source for your many wiring requirements 
—Continental. Write today for Continental's 
complete catalog of heat-resistant, moisture- 
resistant wires, cables and cords. Serving 600- 
5000 volts. Sizes, 18 AWG—2,000,000 CM. 


Continental's industrial wire and cable special- 
ists are available to serve you at any time. 


Contact: Continental Sales, Box 363, Dept. C 
Wallingford, Conn., Phone COlony 9-7718 


ontinental 


WIRE CORPORATION 


WALLINGFORD, CONNECTICUT i © YORK, PENNSYLVANIA 


NEW PRODUCTS (continued 


poses, the contact sockets come in 
8 RETMA colors—white, brown, 
yellow, blue, red, orange, green and 
gray, with coloring throughout 
Teflon body. 


IMPULSE GENERATOR 
operates at high temperatures 


MINATRON CorpP., 14 Cliveden Place, 
Belle Mead 14, N. J. The midget 
impulse generator, as a smaller 
companion to the model 50-A, like- 
wise provides a self-generated out- 
put frequency proportional to the 
velocity of any ferromagnetic ma- 
terial passing the sensitive end of 
the pickup. It is designed to be 
used where space is at a premium 
and output requirements are 
moderate. The device provides an 
accurate means of measuring, 
counting or detecting movement, 
vibration or speed of a shaft or 
other part. 

Stock units, enclosed in a stain- 
less steel and Teflon housing, are 
only # in. in diameter and 1 in. 
long. Construction is such that it 
will stand operating temperatures 
to 500 F. Units may also be had 
with sensitive end contoured for 
maximum sensitivity. 


PHOTOTRANSISTOR 
pnp three-lead type 


GENERAL TRANSISTOR CorP., 130-11 
90th Ave., Richmond Hill 18, N. Y., 
announces production of a new ger- 
manium pup alloyed junction three- 
lead phototransistor. Known as 
type GT-66, it is a miniature, light- 
sensitive photocell intended for use 
in circuits employing a-c amplifica- 
tion for modulated light. It may 
also be used as a two-lead device 
with d-c (unmodulated) light. It 
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let RHEEM A 


RIGID BARRIER* PACKAGING 


reduce your shipping, 
packaging and handling costs 


..and keep your product safe 


Rheem’s complete and specialized Rigid Barrier 
Packaging Department is staffed with creative and 
expert packaging engineers. They have had many years of 
experience in designing all types of hermetically 

sealed containers for all kinds of products, as well as in 
selecting the best dunnage material for shock and 
vibration isolation. And these men, who are equipped 
to take over all or part of your packaging program, 

are proving that Rheem Rigid Barrier Containers are 
the safest, and most economic way to ship even the 
most intricate and delicate products. 


Rheem’s vast facilities are also utilized in 
producing Rigid Barrier ‘““AN’’ Containers under 
military specification MIL-C-6054, meeting the 
requirements of MIL-P-116B specifications. 
“AN” Containers are available in a range from 

1% to 55 gallons, including multiple lengths 

and capacities. In other words, Rheem can 

solve any packaging problem from small 

engine parts to complicated electronic gear. 


Rheem also has a complete line of light gauge 
Rigid Barrier Containers for industrial use 
electronic tubes, automotive and diesel parts, 
precision instruments, or any other product 
requiring special packaging protection. And 
for pennies extra, Rheem will lithograph a 
container with your trademark, or design, | 
and in any number of colors. | 
Whatever your product, chances are that ! 
Rheem engineers have already found a way | 
(or can quickly find one) to package it safely | 
Sina 


| 
| 
| 
| 
| 
| 


ae) ate eum ae ; ,ans one O 


in steel. And probably more economically 


than before, whether the container is for 3 

Ktheem designs and produces Rigid Barrier Containers for Guided Miasiles, 
Electronic Tubes, Telephone Equipment, Precision Instruments, Aircraft 
today for details! Engines, Torpedoes, Auto and Diesel Parts, and other hard-to-ship products 


*lrade-Mark of Rheem Manufacturing Co 


re-use or one-time shipment. Why not write 


RHEEM MAMUFACTURING COMPANY — RIGID BARRIER PACKAGING DEPARTMENT 
1701 W. Edgar Road, Linden, New Jersey : 


Please send me information on the RIGID BARRIER 
YOU CAN RELY ON 4 eae 

NAME — 

POSITION 

COMPANY ____ 

ADORESS 

cry 


WORLD'S LARGEST MANUFACTURER OF STEEL SHIPPING CONTAINERS 
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ELECTRICAL ROTATION 


PHASE ANGLE-MINUTES 


if you work with position servos... 


HERE'S HOW TO LICK 
QUADRATURE 


with the vernistat* a.c. potentiometer 


f you work with position servos, you former, the Vernistat has extremely low 


have had problems with quadrature. phase shift. Phase angle is less than 1.6 
The tighter the servo loop, the more min. at 400 ¢ p-s. in most systems 
serious unwanted voltage due to phase The Vernistat is an a.c. potentiom 
shift can be. eter that combines high linearity and 
Quadrature problems are tremen low output impedance. Size and mount- 


dously simplified and more accurate ing dimensions are designed to the | 


servos are possible when you use the BuOrd specification for a size 18 
Vernistat. Although it contains a trans synchro, 


SPECIFICATIONS OF MODEL 2B 


Linearity Tolerance + 0.05% 

Minimum Output Voltage Increment 0.01% 

Electrical Rotation 3494° 

Mechanical Overtravel (each end) 45° approximately 

Phase Angle (at 400 c.p.s.) 1.6 minutes, maximum 

Excitation Frequency 20 to 3000 c.p.s. 

Output Impedance less than 130 ohms 

Input Impedance 65,000 ohms, minimum 

Maximum Input Voltage 130 V. at 400 c.p.s. or 
20 V. at 60 c.p.s. 


*TRADEMARK | 


vernistat division 


PERKIN-ELMER CORPORATION 
Norwalk, Connecticut 


NEW PRODUCTS continued 


is capable of performance at a 


level sufficient to operate a relay. 


> Uses—Some possible applica 
tions include: tape and punch ecard 
reading, optical sound playback, 
liquid level control, tv receiver au- 
tomatic brilliance control and indus- 
trial safety devices. It is also sensi- 
tive to relative position of the light 
source making it useful in position- 
ing controls. 


PANEL METER 
with 0.5-va sensitivity 


GREIBACH INSTRUMENTS  CORP., 
Metuchen, N. J., has developed an 
edgewise panel meter with full- 
scale meter sensitivity of 4 wpa. 
Model 700 is the first of a complete 
series of edgewise panel instru- 
ments for voltage, current and re- 
sistance measurements. 

All Greibach edgewise meters in- 
corporate the bifilar suspension 
movement which minimizes fric- 
tion losses and prevents damage 
even under high external stress. 
The units are characterized by fea- 
tures such as high overload capac 
ity, relatively small energy input, 
and accuracies up to 0.25 percent. 


PULSE CIRCUITS 


transistorized plug-ins 


TRIPL-T Co., Box 352E, Pasadena, 
Calif. Transistorized plug-in pulse 
circuits are now available. Multi- 
vibrators, binary counters, one- 
shot multivibrators, triggers, gated 
integrators, buffers, pulse _in- 
verters, blocking oscillators, crystal 
oscillators, and relay drivers in 
compatible circuitry are mounted 
with standard noval plugs. 


> Specifications— Units are j in. in 
diameter by 25/16 in. high, weigh- 
ing about 20 grams. Circuits will 
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* Control Components Digest + 


News and notes on resistors, rheostats, relays, motor controls, dimmers and other control components 


« 


ok: 
rn we 


” 
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75-ton shield door gets 
fingertip control 


Centralized Ward Leonard motor con- 
| trols slide the massive shield door for this 
| modern cyclotron into place for research 
| experiments at Brookhaven National 


| 


| Laboratory, Upton, Long Island, N. Y. 


FIRST TEST DIVE, on a leash, for new midget sub. Fairchild engineers stand by. She passed | 


this and other tests and was turned over to Navy. 


New 4-man midget sub joins Navy 


Only 50 feet long, but packing a| steel nets protecting harbors, and 
mighty wallop, the USS X-1, a new| sneak up rivers and canals to attack 
midget submarine has just been pre- | power plants, bridges and dams. 
liminarily accepted by the U.S. Navy} And, among the many design fea- 
from the builders, 
Division of F airchild Engine and Air-| er of this new Naval weapon, you'll 
plane Corporation, Deer Park, Long) find reliable Ward Leonard controls 
Island, for the electric drive —just one of the 

The 25-ton X-1 carries a 4-man | ways Ward Leonard products are aid- 
crew, can dive under or cut through | ing national defense. 


100% inspection here! 


y a a p i 
No statistics, no probability theory in | 


this 100% check! She’s measuring OD | 
and concentricity of ceramic resistor | | 
cores—just two details in Ward Leonard’ | 


| 


| a= 
BASIC COMPONENTS for new dimming system 


New 500-to-1] dimmer for fluorescents 


A new Ward Leonard dimming system 
for hot-cathode 40-watt T-12 fluorescent | 
lamps handles up to 140 lamps with a 
dimming range of 500 to 1. Simple and | 

| non-electronic, the new dimmer 
| signed for control of cove lighting, lumi- 


is de- 


nous ceilings and multiple lamp fixtures | 


| in theatres, auditoriums, churches, offices, 
But, it’s checking details like these on | restaurants, and night clubs. Dimmer cir- 
every single unit that gives Ward Leon-| cuit output is unaffected by change in 
ard products their reputation for accu-| connected lamp load. For complete data, 
racy, stability and long life. | write for bulletin 76F. 


rigorous and continuous quality control. 


Want more information? Use post card on lost page 
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Made of concrete with steel support, 
and weighing 75 tons, the 5- by 8- by 12- 
foot door protects personnel from effects 
of radiation when deuterons (the nuclei 
of heavy hydrogen) are accelerated to 
an energy of 20 million electron volts 


Fairchild Engine | tures contributing to the striking pow- | 


Easy derating for 
group-mounted resistors 


This family of curves will help the de- 
signer allow for mutual heating of resis- 
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| tors mounted in close proximity. It’s typi- 
| cal of the practic al design data you'll 
find in Ward Leonard's 65- page C atalog 


15. Write for your free copy today as 


WARD LEONARD 


ELECTRIC COMPANY a 
| 91 SOUTH ST., MOUNT VERNOW, WY. 


PRE Engineered Coitiols Since (892 
RESISTORS - RHEOSTATS - RELAYS - CONTROLS - DIMMERS 
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NEW PRODUCTS 


250 KYA 
Single Phase 


operate from 3 to 12 v with a maxi- 
mum prf of 40 ke. 

These economical complete units 
are ideal for evaluating perform- 
ance of transistorized logical sys- 
tems. Prices for the different types 
range from $17.50 for the multi- 
vibrator to $26 for the blocking 
oscillator. 


The transformer shown here is 250 KVA Single Phase, Double Wound 4160/600 | 
Volts, with ten reduced voltage taps. 


The flexible leads can be wired directly to a tap changing switch. 


NOTHELFER Transformers are superior as they are vacuum-pressure impregnated, | 
and all joints over 10 amperes are silver-plated, conservative copper and steel. 
Laminations, oriented and most silicon steels are annealed in accurately consisted | 
nitrogen atmosphere electric furnaces. | 


PAPER TUBULAR 


is ceramic-encased 
Other transformers from 10 VA to 300 KVA Dry-Type only. Both open 


and encased. 1, 2, and 3 Phase. 15 to 400 Cycles. Also lron Core and 
Air Reactors. Large Saturable Core Reactors. 


UNITED CONDENSER CorpP., 3400 
Park Ave., New York 56, N. Y., has 
introduced a new type of ceramic- 
encased paper tubular capacitor. 
Incorporating a newly developed 


WHEN YOU NEED SPECIAL | thermosetting plastic end seal, the 

ELECTROMAGNETIC EQUIP. | capacitor will pass humidity tests 

MENT CONSULT NOTHELFER | at 90 to 95 percent humidity over 

> A. WINDING LABORATORIES, INC | a period of 750 hr at 40 C; 500 hr 
| at 50 C; and 300 hr at 60 C. It 


"@ 1920 WINDING LABORATORIES, INC. will also pass a combination humid- 


ity and life test at 90 to 95 percent 
P. O. Box 455, Dept. 102, Trenton, N. J. humidity and 60 C at rated volt- 
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10 STAGE 24 


Tae LLL 


Actual Size 


: RRR RP 
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" 


DU MONT Type K1382 


In the new Type K1382, DuMont offers the 
first %4” multiplier phototube with the ruggedne:s 
of field equipment combined with the performance 
of a laboratory tube 

The average gain of the Type K1382 of 300,000 
at 105 volts/stage exceeds that of many labora 


’ 


tory tubes, with no sacrifice in long-term stability 
for which Du Mont multiplier phototubes are noted 
In addition to its small size and superb operat 
ing characteristics, the Type K1382 is unusually 
rugged. This tube has been designed for the 
roughest service under the worst climatic condi 
The tube base is potted and all leads 
jacketed to permit operation under severest hu 
midity without leakage between leads. Laberatery 
performance can be obtained from this tube even 
; { when it is being dropped as a probe into a drill 
CONDENSED SPECIFICATIONS i \; H ; f hole far underground 
, As in other Du Mont multiplier phototubes, the 
Average gain 300,000 at 105 v/stage IF; [ linear box-type dynode structure is used. This 
| means optimum electron collection greatly im 
proving signal-to-noise ratio. Also, long leakage 
paths minimize noise and dark current. Dark cur- 
rent is only 0.1 ua at 105 v/stage and 25°C 


t-2- $3 


Maximum dark current: 0.1 ua max. at 105 v/stage and 2 


eee 


Photocathode sensitivity: 40 ua/ lumen 


The small size and excellent performance of the 
new Type 1382 mean an extra bonus to users in 
the geological surveying field where, for example, 
# jm J its extra gain permits much longer signal trans- 
Physical Characteristics: potted base, jacketed leads me Oo mission from underground locations before signal 
level becomes too low to be useful. It should be 
exceptionally useful in medical physiological 
probing. Batteries of these tubes may be used for 
speedier diagnostic procedure. In addition, the 
small size will help greatly in the miniature and 
portable designs that can function at least as well 
as laboratory equipment 


’ _ For complete information write to: 
. industrial Tube Sales Dept. 


. ALLEN B. DU MONT LABORATORIES, INC. 


. 2 Main Ave., Clifton, New Jersey 


DON’T MISS THE DUMONT TUBE EXHIBIT AT WESCON BOOTHS 929-930 


sl 


Average anode sensitivity: 12 a/lumen 


Maximum outside diameter: no greater than %4” 
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ACTUAL SIZE 


Here is a new, more powerful timing motor with the extra 
torque and gear train stamina you need for today’s ap- 
pliance timers and dozens of other timing jobs. And this 
bonus in power is combined with the usual HAY DON 
hysterisis motor advantages; small size, quiet operation, 
dependability, total enclosure and all-position synchronous 
operation. 
Speeds — 1, 2, 4,6, 8 and 10 rpm; torque -10 ounce-inches 
at 1 rpm; 115 and 230 volt, 60 cycle. 


HAYDON MOTORS — A product of sound engineering 
and precision manufacturing . . . highest quality always. 
Write today for engineering data sheets on this new 2300 
Series Motor . . . and for catalogs describing the complete 

line of HAYDON Timing Motors and Devices. Or contact 
the HAYDON Field Engineer nearest you. 


* Trademark Reg. U.S. Patent Office 


eR arty 


TORRINGTON 


A SUBSIDIARY OF GENERAL TIME CORPORATION 


HEADQUARTERS FOR 


TIMING 


For additional information on all items on this page, use post card on last poge 


HAYDON Manufacturing Company, Inc. 


2432 ELM STREET, TORRINGTON, CONN. 


NEW PRODUCTS (continued 


ages, as well as a boiling water 
test consisting of alternate 10 
minute immersions in boiling water 
and water of room temperature for 
a total of 5 cycles. 

Rated operating temperature 
range is 40 C to 85 C. Available 
capacitance values cover the full 
range for tubular papers. The ca- 
pacitor is impregnated with min- 
eral oil and has high insulation re- 
sistance as well as low power factor 


and temperature coefficient. 


SAMPLING SWITCHES 


5-min. brush replacement 


GENERAL DEVICES INC., Princeton, 
N. J., has available sampling 
switches that provide exclusive con- 
stant force brushes, precision phas- 
ing, one to three poles, up to 60 
shorting or 30 non-shorting chan- 
nels per pole, complete with 6, 12, 
or 28 v d-c motor, shielded r-f 
filter, special precision spur gear 
reduction. They are also available 
with speed governor and with plugs 
recessed and mounted into housing. 

Approximate dimensions are 
3.625 in. sq by 2.687 in. high. They 
are also available hermetically 
sealed or with 400 cycle a-c motor 
with slightly changed dimensions 

Current models include single or 
multiple pole, stacked, concentric, 
opposed, raised contact, segmented 


or printed circuit designs 


POWER SUPPLY 


and demodulator unit 


DOELCAM, A. Division of Min 
neapolis-Honeywell, 1400 Soldiers 
Field Road, Boston 35, Mass., has 
developed model DV-1 regulated 
power supply-demodulator unit for 
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ELECTRONICS - 


as an Autonetics 
Engineer... 
you can achieve science-fact 
far stranger than science-fiction 


Today at AuTronetics there are elaborate automati 
control systems actually being developed, designed and 
produced in quantity that make the mechanics of the 
wildest space fantasies look ordinary. 
For example where in the pages of science-fiction is 
there a robot that compares with AUTONETICS’ new 
airborne digital computer? This 3-cubic-foot brain 
can solve mathematical problems in one second that 
would take a math whiz with pencil and paper 9 
hours, or require a clothes closet full of ordinary 
computer equipment, It can continuously integrate 
93 quantities simultaneously .. through >| removable 
panels of etched, transistorized circuitry. 
This is only one example of Auronetics’ far-reaching 
electro-mechanical tec hnology. There are hundreds of 
other areas of equally advanced opportunity in missile 
guidance, flight control, fire control and special 
automatic controls. Among your tools are the latest 
data processing equipment, plus modern and complete 
environmental and flight test facilities. AUTONETICS’ 
scientific leadership is setting the pace in this field 
with its unique 10-year backlog of know-how. 


OPPORTUNITIES FOR: 


Computer Specialists 

Electro-Mechanical Designers 
Environmental Test Engineers 

Electronic Component Evaluators 
Instrumentation Engineers 

Fire Control Systems Engineers 

Flight Control Systems Engineers 
Electronics Research Specialists 

Computer Programmers 

Computer Application Engineers 

Automatic Controls Engineers 

Electronic Engineering Writers 

Inertial Instrument Development Engineers 
Preliminary Analysis and Design Engineers 
Also Openings for Draftsmen and Technicians 


Contact: Mr. R. C, Smith, AUtonetics Engineering Personnel Office, 
Dept. 991-20EL, P. O. Box AN, Bellflower, California 


Autonetics 


AUTOMATIC CONTROLS MAN HAS NEVER BUILT BEFORE 
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FOR YOUR INSTRUMENT DOLLARI 


New SHASTA 
Model 301A 
Wide-Range 

Oscillator 


WIDE-RANGE 
OSCILLATOR 


FOR DESIGN & TEST USE 


iiiaceuihiesad ahaeoemiameeiceaumaeates 


FEATURES 


Internal impedance 
less than 55 ohms 


10 cps to 1 mc range 


1 db over entire 
range 


Drives 600 ohm load 
@ 10 vy. over entire 
range 


Distortion less than 
1%, hum level less 
than 0.1 % 


Drift less than — 2% 


DESCRIPTION — SHASTA’'s Model 
301A fills the need for a compact, 
rugged and reliable general-pur- 
pose wide-range oscillator for 
laboratory or production test use. 
Simple, dependable circuitry pro- 
vides top stability, low distortion. 
Its wide frequency range and low- 
impedance 160-milliwatt power 
output meets a wide range of 
test requirements. Built-in electron- 
ically-regulated power supply 
reduces waveform distortion, im- 
proves frequency stability, and 
minimizes effects of line voltage 
variations. 


BRIEF SPECIFICATIONS 


Frequency Range: 10 cps to 1 me, 5 steps 


Max, Amplitude Variation: * 1 db, 10 cps to 1 me 
Power Output: Max. 10 v, into 600 ohm load 


Distortion: Less than 1% 
Min. Load Imp.: 600 ohms 


Hum Level: Less than 0.1% of rated max. output 
Dimensions, Weight: 994" H x 8° W x 9D; 14 Ibs. ACCESSIBILITY is ‘‘tops,’’ thanks to 


Price: $140.00 f.0.b. factory. 


OTHER SHASTA QUALITY 
INSTRUMENTS — Expanded 
Scale Frequency Meters and Volt 
meters * Oscillators * AC Volt- 
meters * Power Supplies * Wide 
Band Amplifiers * Bridges * WWV 
Receivers * Decade Inductors 


SHASTA's exclusive chassis design! 


SHASTA “designed for the user’’ instru- 

ments offer more usable features per 

dollar. Write today for Technical Bulletin 
— 301A; please address Dept. s¢-8. 


BECKMAN INSTRUMENTS INC, 
Phone: LAndscape 6-7730 + Richmond 3, Calif. 


NEW PRODUCTS (continued) 


use with gyros in flight test ap- 
plications where 115-y 400-cycle 
single-phase primary p wer is 
available. Measurements are 61/16 
in. wide by 7# in. high by 124 in. 
long. Weight is 13 lb. 


> Application—It was designed 
for use with 1 to 3 Doelcam model 
K rate measuring gyroscopes to 
comprise a complete rate measur- 
ing system. 

The unit properly energizes the 
motor and pickoff of each gyro and 
converts the a-c output signal of 
each pickoff to d-c for use with 
oscillograph galvanometers. Free 
literature is available. 


DELAY LINES 


for printed circuits 

PCA ELECTRONICS INC., 2180 Colo- 
rado Ave., Santa Monica, Calif., 
has available delay lines packaged 
in 0.4 maximum square plastic 
tubing. These units are provided 
with No. 20 tinned copper wire for 
use in printed circuits, and are 
available either 344 in. or 4s% in. 
long. 

Designs are available in each 
impedance level and delay time. 
Length of the delay line will vary 
with the delay and impedance. 


> Uses—All designs are miniatur- 
ized and are commonly used for 
delaying video pulses, pulse shap- 
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SILICONE INSULATED COILS UP) 
ROLLING MILL PRODUCTION 30% | 


By using with Dow 
Corning Silicones induction 
furnaces, Rolling 
ingot 
time 75%; reduced fuel costs 


insulated 
in their 
Vancouver 
has cut 


coils 


heating 
Mills 
heating 


of Canada steel 
$200 per day. And even more important 
to a steel-hungry economy, production 


has been increased 30%. 


De 


gineering 


En 


the largest 


gned and constructed by General 
l td . 


on heating installation in the world. 


Toronto, this is 
induct 
Indi 


including 


cations are that the design techniques | 


; silicone insulated coils 


the 


the may 


well revolutionize reheating of steel 


ingots or billets wherever electric power is | 
in good supply. 
Iwo coil 
In the first stage almost half of the 

d 7000 KW is applied 

ng cold ingots to 1400 I 


tunnels” are divided into two 


at 60 cycles 

The second 
at 540 cycles, brings ingot tempera 
2300 I lo 


cy of the system, a cold ingot can 


ige 


tur ip to demonstrate the | 


efficier 


become bar stock within 10 minutes after 


entering the furnace. Rated production ts 





20 tons an hour. 


ited with Dow Corning Silicones, the 


frequently within inches of the | 


ingots. On occasions when sec 


the relractory material serving a 


nsulation have been broken away 
one insulation has been xposed 1o 


fail 


ince 


elevated temperatures without 


gre il 
ure. The unit has been in oper 
July, 1954 


ition 


| ingly 


| coil and two permanent magnets 


tronic circuitry. 


| hermetically 


No. 95 | 


Silicone News 


FOR DESIGN ENGINEERS 


Seal And Spring In Toroidal Inductor Made From Silastic 


Superior resistance to compression set, 
even after prolonged exposure to high 
or low temperatures, has made Silastic’, 
Dow Corning’s silicone rubber, increas- 
popular among designers 
hampered by the temperature limita- 
of organic rubber. Here, for 
example, is how Burnell & Co., Inc., uses 
Silastic to make a new variable toroidal 


once 


tions 


| inductor more efficient and dependable 


at temperatures ranging from —100 to 
over 500 F. 


The “Rotoroid” inductor comprises a toroid 
One of 


| the magnets is rotatable to produce a con 
| 


tinuously adjustable biasing field for elec 
lo provide a positive seal 
where the controlling shaft enters the unit's 
sealed housing, the shaft is 
fitted with a “Hexseal” locknut that has a 


heavy Silastic cover, molded by APM Co 


Speed And Range of Vacuum Pump 
increased With Silicone Fluid 
the F. 
J. Stokes Machine Company, Philadel- 
phia, world’s largest producer of high 
that 
Corning 702 Diffusion Pump Fluid helps 


A series of tests conducted by 


vacuum equipment, prove Dow 


to attain higher vacuum in less time 


than possible with organic fluids. 
Ihe fluid 


tion in the | to 10 micron range and att 


ilicone provides faster evacu 
lowe! 


Ol and 


ame time assur ultimate pr ure 


' 


in the range between OOl microns 


The performed in 
with development of Stokes’ new 
Ring-Jet Diffusion Pump Series 

Ring-Jet Booster Series 150 


markably id-cycle 


were connection 


line of 
160, and 


Re 


work, 


Pumps 


effective for rap 


pumps are available in 5 sizes from 


by 


in other Ring-Jet Pump models, 


ult ince confirmed 


Stokes to advise its 


fluid 


licone, the 


representa 


the 


organic is almost the 


ICE the ilicone 
fluid (Dow Corning 
ible, especially considering that it will not 


when subjected to th 


702) would be prefer 


l¢ atmosphere 
No. 96 


it high temperature 


To permit the shaft to turn freely, and yet 
maintain a tight seal, a very small amount 
of Dow Corning 200 Fluid, 1,000,000 centi- 
stokes, is applied to the well of the locknut 


Silastic also serves as a thrust and center- 


ing spring inside the “Rotoroid Here a 


Silastic is used 
rubber 


excellent service 


high durometer In service 


licone pring has proved to 


life, retaining its 
wider 


pring 


original resiliency over a much 


mperature span than any metal 


tronic such as 
the 


through the 


In many ele 


guided 
thermal tability made po 
: of Silastic parts, is 


" accurate performance 


applications, 
telemetering tem 
ible 
vital to the “Rotor- 
No. 97 


missile 


Design Edition 23 


DOW CORNING CORPORATION - Dept. 4808 


Midland, Michigan 
95 96 9) 


Please send me 
NAME 

TITLE 
COMPANY 
STREET 

city 


ZONE STATE 


ATLANTA * BOSTON * CHICAGO + CLEVELAND + DALLAS * DETROIT + LOS ANGELES » NEW YORK * WASHINGTON, D. C. (Silver Spring, Md.) 


Canada: Dow Corning Sil ‘ : 
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Toronto; 


Great Britain 


Want more information? Use post card on last page 


Midland Silicones 


Ltd., London; 


France: St. Goba Paris 
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“We use them — 


in our electronic controls because of light weight and 


dependability. They are also used in commercial applications. 


Why don't you write regarding your application?" 


aS SILICON 


POWER 


\arzian RECTIFIERS 


Sarkes Tarzian, Inc, RECTIFIER DIVISION 


DEPT. D-2, 415 N. COLLEGE AVENUE, BLOOMINGTON, INDIANA 


IN CANADA: 700 WESTON RD., TORONTO 9, TEL. MURRAY 7535 
EXPORT: AD AURIEMA, INC., NEW YORK CITY 


Look us up at the Wescon Show for further information. 


NEW PRODUCTS 


ing, gating, storage of information 
in computers, time standards in 
count-down circuits, synchroniza- 
tion of waveforms, time-modula- 
tion, generation of waveforms and 


high impedance connecting cables. 


e- anne 
| e-9 98a 
sane e rrr a a- 
999929 - 9H © 
rene” PROM 


ERROR COMPUTER 


for time-saving evaluations 


ALLEGANY INSTRUMENT Co., 1091 
Wills Mountain, Cumberland, Md. 
The K-7 error computer is 
time-saving device for use with 
wire strain transducer system 
which are widely employed in meas 
uring strain, force, torque, pre 
sure and the like. These systems 
are subject to small but cumulative 
errors caused by elusive factor 
within the system, and a realistic 
solution involves 14 variables and 
9 simultaneous equations requiring 
approximately 80 hours of a mathe 
matician’s time to solve fo) ist 
one variable. 

Type K-7 isolates this error in 5 
minutes using a semiskilled oper 
ator. It simulates all the system 
components and presents the erro. 
in percent of correct magnitude 
Literature is available. 


P-M GENERATORS 


three frame sizes 


BARBER-COLMAN Co., 1400 Rock St., 
Rockford, Ill., announces a line of 
p-m tachometer generators. Three 
different frame sizes are available 
with maximum rated outputs of 
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1948 —Early “point 
contact’ transistor 


~ 


~ ha’ 
~~ % 
1950 —Early ~ 


junction” transistor 


Experimental 
“Grown junction “Alloy junction”; used Phototransistor “diffused base 
used to amplify in first completely provides electric . transistor 
received speech in transistorized carrier eye”’ for direct 
special telephones telephone system distance dialing 


~, 


a Pe, * ‘“ ” “se ” 
“Grown junction ~ Alloy junction Diffused base 
tetrode type; high low frequency high frequency 
frequency amplifier, power amplifier broadband amplifier 


In 1948 Bell scientists announced members are shown here, in approxi- television, computers, portable radio 
| | | 


their invention of the transistor—a mate actual size, with their scientifi and numerous military applications 


tiny device able to amplif ignal type nan 
| Bell 


transistor family is typical of 


hundred thousand times using a For telephony the transistor ha the Bell Laboratories research that 


ya} CT 
mall fraction of the po of an opened the way for notable advance helps keep your telephone service the 


ron tube in instruments, transmission and world’s best—and at the same time 

m this original “point contact witching. Elsewhere it has opened contributes importantly to other 
istor has grown a distinguished the way to advances in hearing aid helds of technology 

imily of immense usefulne to 

lectronics. Some of its leading 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 


Want more information? Use post card on last page. 





NEW PRODUCTS continued) 


7,000 rpm or 100 yv, whichever oc- 
curs first. They are capable of sup- 
plying output voltages up to 40 v 
per 1,000 rpm within +0.5 percent 
linearity over the operating range 
with low slot and commutator 
ripple. 


These generators are readily 


Now you can 


adaptable for speed readings when 


; coupled with a voltmeter graduated 

wmuxDw almost any electronic assembly in wats Seer hn te welts. ox See 
special applications, such as in sur- 
face control systems of guided mis- 
siles. 


Ultra-fine whiskers in semi-conductor devices, 
hunts and header pins in relays, slit and 
filament assemblies for isotron and mass 
spectrometer guns, and electronic 
sub-assemblies of wide variation are now A-C RELAYS 
reliably and precisely joined at greatly 
increased production rates by the operate up to 140 C 
SERENE seen “S015 HI-G, INc., Bradley Field, Windsor 
Locks, Conn. The HG-2SM-R sub- 
miniature relay will operate at fre- 
quencies from d-c up to and includ- 
ing 10,000 cps. Operating voltages 
are from 6 to 115 v a-c or d-c. 
Measuring only 14 in. in length 
by 41/64 in. in diameter and cap- 
able of operation up to 140 C, the 
1 Model 1015 { unit surpasses all paragraphs of 
1@ WELDMATIC Mode 5isa enenr : 
ae . -R-5757C, act ré rs are 
bench-mounted precision resistance MIL-R-5757C. : ont ct ratings are 
welder, compactly self-contained. 3 amperes resistive and 1 ampere 
Weldmatic’s stored-energy principle inductive at 28 v d-c or 115 v a-c. 
poe welding of copper, silver, 
1igh-carbon steel, tungsten, 
molybdenum, and other “difficult” 
materials. Weldmatic millisecond 
weld-time insures reliable welds without 
discoloration, excessive deformation, 
or metallurgical change. Dissimilar 
metals and parts of rr different 
thicknesses are joined with ease. 
WELDMATIC The Model 1015 performs 
outstandingly in both laboratory 
and production line operation 


Write for Complete Technical Information 
on Stored Energy Welding 


MIXER DIODE 
UNITEK CORPORATION Go point-contact silicon type 


269 North Halstead * Pasadena 8, California MICROWAVE ASSOCIATES, INC 99 


} i S$ 3Zoston, Mass. 
VISIT OUR BOOTHS 1223 AND 1224 WESCON SHOW Cummington St., Boston, ! , 
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| RX Meter combines all necessary 
RF Bridge Test functions 


Completely self contained. . . quick, easy 
broad band measurements, on components 
or coaxially connected elements 


ouTEen CENTER CENTERING so com 
ONOUC TOR CONDUC TOR noe TE AMMA TION 
| 
| : 


» 


whieh =MOANT ae 
SCAR WS 


Co-ax Adapter Kit Type 515-A adapts RX Meter 
for coaxial connections. 


TYPE 250-A FREQUENCY RANGE 500 kc to 250 mc 


The RX Meter Type 250-A is a completely engineered measur- 
ing instrument including a broad band RF oscillator, RF 
bridge and null detector. The parallel resistance and parallel 
capacitance or inductance of the unknown ts indicated on 
precise, easily-read dials. Components such as resistors, capa- 
citors or coils, are connected across two unbalanced binding 
post connections on top of the instrument. The Co-ax Adapter 
Type 515-A, shown above, replaces the binding posts in a 
few seconds with a Type N Connector for measurement of 
coaxially connected devices. No corrections are necessary over 
the entire frequency range for most measurements. 


Dynamic measurement of a junction transistor under con- 
ditions of variable bias and applied RF. Similar procedures 
can be used with vacuum tubes. 


The RX Meter provides a simple, accurate means of measuring, 
independently, the RF resistance and reactance of a wide 
variety of materials, components and circuits. It is also useful 
in making other types of measurement. 


Dynamic measurements of the parameters of transistors and 
vacuum tubes can be made. D.C. current up to 50 ma can flow 
through the bridge terminals permitting simple direct biasing 
of the unknown element. By a simple eassdiavds the RF volt- 
age across the unknown can also be varied, permitting meas- 
urement of input and output unpedance coe a wide variety 
of conditions. 


The RX Meter measures the characteristic impedance, Cable cl testes ; } { | RX M 
attenuation and propagation velocity of RG-58/U Cable. abie Characteristics can be measured on the A Meter 


using a very short cable —— A simple measurement will 

SPECIFICATIONS yield the characteristic impedance, attenuation and propaga- 
FREQUENCY RANGE: 500 KC to 250 MC in eight ranges. tion constant. By the use of a balun the same characteristics 
FREQUENCY ACCURACY: * 1%. can be measured for balanced cables. 


RESISTANCE RANGE (Rp): 15 te 100,000 ohms. Type 250-A Price: $1250.00 F.0.8. Boonton, nN. J. 
CAPACITANCE RANGE (Cp): —100 mmf te +20 mmf Type 515-A Price: $32.50 F.0.8. Nd. 
(may be extended). Boonton 


INDUCTANCE RANGE (ip): 0.001 wh to 100 mh. 
TEST VOLTAGE: 0 volts D.C. (Up to 50 ma may be passed through unknown 


terminals). 0.1-0.5 volts R.F. (may be conveniently reduced te 20 mv). , BOONTON “RADIO 


POWER REQUIREMENTS: 105-125 volts, 50/60 cps, 60 watts (internally : LZ 
regulated). BOONTON -WJ-U-SA CLGAMLON 
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Official U. S. Navy Photograph 


‘Diamond H’ Aircraft- 


type Relays Go to Sea 


in the Nautilus 


Their reliability proven in such critical land and air applica- 
tions as guided missiles, jet engine controls and fire control 
systems, “Diamond H”’ miniature, hermetically-sealed, air- 
craft-type relays were chosen by Westinghouse for an im- 
portant role in the world’s first atomic-powered submarine. 
They’re used in the reactor control system of the Nautilus. 


Possible performance characteristics of 
“Diamond H” Series R 4 PDT relays 
span such broad ranges that the modifi- 
cations which can be arranged to meet 
particular sets of requirements are almost 
endless. They’re fully described in Bul- 
letin R250, a copy of which is yours for 
the asking. Our engineers will gladly 
work with you to develop a variation 
for your specific need. 


THE HART MANUFACTURING COMPANY 


°02 Bartholomew Avenue, Hartford 1, Conn. 


NEW PRODUCTS (continued) 


has developed a new point contact 
silicon diode type 1N53A for micro- 
wave mixer applications in the 35 
kmec millimeter region. It is in- 
tended to replace the 1N53 in ap- 
plication requiring superior burn- 
out resistance and/or broad r-f 
bandwidth coverage. 


> Other Features—While its nomi- 
nal noise figure is identical to that 
of the type 1N53, the 1N53A is 
rated at 3 times the burnout and 
covers a 12-percent bandwidth with 
maximum vswr at band edges of 
2.5. Design center frequency is 
34,860 me. 


TANTALUM CAPACITOR 


high ratings, small size 


P. R. MALLorY & Co., INc., Indian 
apolis 6, Ind. has introduced the new 
type TNT subminiature tantalum 
electrolytic capacitors. These metal- 
encased capacitors, only 0.145 in. 
in diameter by & in. long, fit 
readily into miniaturized transistor 
circuits, 

Five different ratings are avail- 
able: 80 uf at 3 
25 wf at 15 v; 15 wf at 30 v; and 
8 uf at 50 v. 


v; 50 wf at 6 Vv; 


H-V POWER SUPPLIES 


small in size, low in cost 


NEUTRONIC ASSOCIATES, 87-16 
116th St., Richmond Hill 18, N. Y., 
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‘gy 


has my automation job done for me!”’ 


Engineers designing precision, automatic, “fool proof” 
systems for measuring DC and AC voltages, DC and AC 
ratios, resistance, frequency—requiring both absolute and 
Go/No Go values —often find that combinations of stand 
ard E-I instruments give them the exact system they need 

at a fraction of the cost of custom systems, to say noth 
ing of valuable engineering time saved 

Combining E-I DC and AC Digital Voltmeters, DC 


FEATURES OF E-i SYSTEMS 

VERSATILITY — Combining standard, modular units provides 
that give absolute plus Go/No Go values. Changing 
requirements does not re quire equipment re design Ope rates 
all machine print outs 

AUTOMATIC OPERATION 
tions from input to output data 
SIMPLICITY OF READ OUT 
with print out gives unmistakable results 
PRECISION PLUS SPEED — Measurement 
rately and reliably with E-I de 


PROVEN RELIABILITY — I lundred 


and systems now in the 


systems 


Designed to eliminate hand opera 


Combining visual, in-line read out 


made quickly acctl- 
ign 

of rigid applications of E-I 
field 


truments 


reg b 
: frames / . - - 


ee 4“ 


if} 


gs 


GO/NO GO SYSTEMS-—5S 
heckir C, DCU, f to de 1 lin I tem nbines an I 
for u 1 Vol d Input Sea 
ntia canne 

betwe 


resistor presenting thes« 


percentage 
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ee 3 
AUTOMATIC SCANNING AND PRINT-OUT ~ “Se ny eo 


1 a Clar 


and AC Digital Ratiometers, Digital Ohmmeters, Digital 
In-Line Frequency Counters, and Go/No Go Bridges 
with Input Scanners, Programmers and machine print 
outs provides complete systems from input to output 
data for automatically measuring AC and DC voltages 
and ratios within 0.01%, and fre 


1 digit 


resistances to 0.01%, 


quency within Reading time averages one 


sc¢ ond. 


Call your E-I field representative for complete 
information on the variations possible 
with E-I instruments, He will be happy to answer 


questions ibout your specific applic ations 


The Complete Line 
of Digital Instruments 


LECTRO 
NSTRUMENTS 


ine 3794 Rosecrans Avenue San Diego, California 


Engineering field offices in major U.S. and Canadian cities 


TELEMETRY —F 
instruments are now 
used for precision mon 
itoring by all major tel 
ind airframe 
manufacturers in the 
United States and Can 
d This system uses 


I digital 


emetry 


I Digital Voltmeters 
IBM 
h for providing 
ita in real time 


I Dig 
er 99 
I t 


» operate an 


I 
te 
Pp 
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NEW PRODUCTS (continued 


has added two new models to its 
line of low cost h-v r-f power sup- 
plies. Featured are small size, 
metered and regulated output, and 
serviceability. 


X e 5 0 0 > Specifications—Model 15BR has 
a voltage range of 2-15 kv d-c; cur- 


rent output, 1 ma at 10 kv; regu- 


6 ” 
$ u b- M l n i at u re lation, better than 1 percent; input, 


117 v, 60 cycles; and size 72 in. by 


* 10 in. by 8 in. Model 30 BR has a 

voltage range of 5-30 kv d-c; cur- 

ACEPOT™- ACETRIM* sub-miniature, rent output, 1 ma at 20 kv; regula- 
precision wire-wound potentiometers tion, better than 1 percent; input, 


and trimmers are shooting to rated to 117 v, 60 eps; and size, 7% in. by 
new highs! 14 in. by 8 in. 


° Standard units are equipped with 
X-500 “Hotpot” operates 3-in. kilovoltmeter, variable output 
from 55° C. to 150° C. a control, on/off switch, pilot light 


V2" size and grounding post. 
up to 250K ACEPOTS and ACETRIMS meet unusually rigid func- Net price of model 15 BR is 


o Ii tional and physical requirements and are setting new , " ‘ 
+ 3% linearity standards dependability in soh-aiieimnciniion, $149.50; model 30 BR $199.50. 
proved in use The designs are the result of 4 years’ development and 
over a year of successful use by leading electronic 
and aircraft equipment manufacturers. 


Condensed Engineering Data 
ACEPOT ACETRIM 


(potentiometer) (trimmer) 
Resistance Range 200 ~~ to 250K + 2% 10 to 150K + 3% 
Size Vx Vy" wx” 
Linearity +.3% +3% 
Resolution extremely high excellent 
Ambient Temperature —55° C to 150° C —55° C10 125° C 
Torque low or high low or high 
The above specifications are standard — other values on special order. 
All units sealed, moistureproofed, and anti-fungus treated. Meet ap- 
plicable portions of JAN specs and MIL-E-5272A standards. 


Ace also offers larger size previnen potentiometers, to RETMA specifica- 


tions, manufactured to highest standards to meet your most rigid require- | SUBSYSTEMS 
ments, Expedited delivery from special order section. for d-c analog computers 


SERVONICS, INC., 834 North Henry 
St., Alexandria, Va. The multi- 
pliers, resolvers, integrators and 
course generators represent a 
group of high speed d-c analog 
computer subsystems which are 
completely self contained, requiring 
60 cps line power only. The ex- 
tended bandwidth and high speed 
are the result of using a 400-¢ 
For applications where you must be positive, Available in threaded bushing, servo, flush ah he 1 - 5 5 100-ohm 
answer your potentiometer and trimmer needs tapped hole or flange mounts, and ganged converter to drive the servo motor 
with space and weight saving, highly accurate units. Special shaft lock is self-contained. : : 
and dependable ACEPOTS and ACETRIMS. Internal stops and taps as required. Indexing reference and the chopper. A wide 
pin provides non-rotational mounting. ee : : 
choice of readout pots are avail- 
Expedited delivery on prototypes; prompt servicing of production orders. able. 
Write for Fact File and application data sheets. 


Contemedncnitied tis > Multiplier Servo—Three basic 


models give accuracy as high as 


PNG ARAN NOONE NNO EWE nee OO) Percent and bandwidth to 48 


cps. Up to 7 single turn pot may 


Dept E, 101 Dover St. © Somerville 44, Massachusetts _'° £8" Zed on the unit. 


See the newest and latest at WESCON SHOW , Booth 1364 > Resolver Servo—This  trans- 
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tEERLTIDGIII 
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The IBM 
sy akewbekel yy 


...creates electronic giants 


Some men spend their working lives filling in the details of 


and never know the satisfaction of doing 


Ky 


other men’s ideas 


something no one else has ever done before. 


The IBM engineer, however, originates new ideas, new con- 
cepts, new applic ations, for he operates on the frontier of a field 
that is still in its infancy. Last year, for example, engineers en 
abled IBM to announce a Major data processing improve ment 
on the average of once every two weeks. It is this creative en- 
ergy, we feel, that explains IBM's acknowledged leadership in 
the computer field and accounts for the dramatic personal 


progress « njoyed by engineers at IBM 


Today, there is more room than ever at IBM for engineers who 
have the ability and the desire to be leaders, rather than follow 


ers, in thei profession 


See the IBM Exhibit during the We 


For all the details that we can't possibly 
include here, write, giving details of 
your background and _ interests, to 
W. M. Hoyt, IBM, Dept, 408, 590 
Madison Avenue, New York 22, N. Y. 


Plants and laboratories located at 
Endicott, Owego, Poughkeepsie and 
Kingston, N. Y.; and San Jose, Calif. 
Moving expenses paid. 


INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 


DATA PROCESSING «+ ELECTRIC TYPEWRITERS «© TIME EQUIPMENT «© MILITARY PRODUCTS 
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True sine and square 
waves for gervo, 
geophysical, and computer 
work. 0.01 to 1000 cps 

in 5 decades. High 
stability, low distortion. 
Accurate frequency 
calibration and precisely 
metered output. 


DONNER MODEL I5 
LOW FREQUENCY 
GENERATOR 


$365, F.O.B. Berkeley 


ADVANCED 


INSTRUMENTATION 


Versatile engineering tool solves 
both differential equations 

and transfer functions. Detachable 
problem boards, plug-in components. 
Function generator, multiplier, 

other accessories available. High 
accuracy with operating simplicity. 
DONNER MODEL 30 
ANALOG 

COMPUTER 


$995, F.O.B. Berkeley 


2814 Seventh § 
deadbeat Las ao Berkeley 10, colt 
COMPANY 

Complete Data 


on Request 


Booths 855-856 at the Wescon Show. 


NEW PRODUCTS 


forms rectangular (X-Y) to polar 
rho-theta coordinates. The unit is 
completely compensated to give a 
wide range change. The readout of 
both range and angle is from a 
servo, The bandwidth is to 38 cps. 


>» Electromechanical Integrator 
This makes use of a high linearity 
d-c tachometer to give a long time 
base integrator. With both elec- 
trical and mechanical scaling the 
unit is flexible, 


> Course Generator—Two models 
of these motion analyzers give 
either absolute or relative position 
readout from rate inputs. 


ACCELEROMETER 


for environmental testing 


GULTON MFc. Corp., Metuchen, 
N. J,. has developed a high tem- 
perature accelerometer system that 
will open new avenues in the field 
of environmental testing. GLEN- 
NITE KAHT-310 system is com 
prised of an accelerometer and ex 
ternal cathode follower which will 
measure shock and_ vibration 
phenomena at temperature up to 
300 F without external cooling 
This subminiature system has a 
frequency response from 10 to 
2,000 cps and acceleration range 
up to 300 g. Sensitivity is 20 pv 
per g, output impedance 200 ohms, 


while accuracy is 5 percent. 


as 
- rm cme 
~ rei ere ieperteeepe 


VOLTAGE DIVIDER 


encapsulated, subminiature 


EASTERN PRECISION RESISTOR 
Corp., 675 Barbey St., Brooklyn, 
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GENERAL PLATE... 
Clad Electrical Contact Tapes 


Reduce Costs, Minimize Assembly Operations, 


Permit Miniaturization and Improve Performance 


Included among the many advantages offered by the use of General Plate Clad Electrical 
Contact Tapes are assembly accuracy, change-over ease, design freedom, p/us immediate 
and substantial cost reductions, performance improvements, miniaturization and standardi- 
zation. 

Basically, electrical contact tape consists of an electrical contacting face of desirable 
composition and contour plus an elevated or serrated backing of readily electro-weldable 
materia. The serrated back makes possible a larger weld area assuring much greater thermal 
and electrical conductivity from the contact to backing member assuring exceptional per- 
formance. 

The contact face is available in practically any ductile contact material either as a single 
metal or clad to another metal. Contact backing or supporting materials are available in 
steel, brass, copper, phosphor bronze, beryllium copper, nickel or monel, and aluminum, 

Why not find out how you can benefit with 
General Plate Clad Electrical Contact Tapes ? 

Write for complete information, or better still, You can profit by using 
ask for a General Plate Engineer, who will General Plate Composite Metals! 


gladly help you with your contact problems. 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 
1308 FOREST STREET, ATTLEBORO, MASSACHUSETTS 


ELECTRONICS — August, 1956 Want more information? Use post cord on last page 





| electrical 
* engineers 


\ 


who are interested in work- 


ing on new, exploratory 


technical developments are 


reading the Lincoln Labo. 
ratory folder. It describes 


some of our activities in: 


SAGE WHIRLWIND COMPUTER 


semi-automatic ground TRANSISTORIZED 
environment DIGITAL COMPUTERS 
AEW 

siebovac odie wanting MEMORY DEVICES 


SCATTER HEAVY RADARS 
COMMUNICATIONS SOLID STATE 


RESEARCH AND DEVELOPMENT 


M I x LINCOLN LABORATORY 
BOX 7, LEXINGTON, MASSACHUSETTS 


NEW PRODUCTS (continued) 


N. Y. Designed for use where 
space is at a premium, these disk 
resistors can replace two or more 
precision resistors employed as 
voltage dividers in circuitry. They 
are available with temperature co- 
efficients of ppm per deg C, or 
better matched ratios over wide 
temperature ranges are possible 
with the selection of resistance 
wire matched to within 5 ppm per 
deg C, 


>» Uses—Suitable for application 
where humidity and temperature 
of 125 C are prevalent, this sub- 
miniature voltage divider (0.100 
by 4 in. diameter) allows for as 
many as three sections of 125,000 
ohms each with 4 output terminals. 
Kach section can be matched to 
within 0.1 percent of each other 
and maintain said match over a 
temperature range of 100 C, 


SERVICE CHANNEL TERMINAL 
weighs only two pounds 


Puitco Corp., 4700 Wissahickon 
Ave., Philadelphia 44, Pa. Model 
SC-1 service channel termination 
unit is designed to provide full 
talking and signaling facilities on 
the baseband of Phileco CLR-6 or 
CLR-7 microwave terminal and re- 
peater equipments. The portable 
unit plugs directly into the front 
panel jacks of the CLR equipment 
and provides a means of monitor- 
ing and inserting voice frequencies 
into the baseband of the system at 
a response of 200 to 2,000 cps. It 
may also be operated over a stand- 
ard derived telephone channel. 

> Particulars—The unit includes 


an a-c power cord which connects 
directly to the utility outlet on the 
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World premiere — starring Transistors th | ——— 


The Department of the Navy, Bureau of Ships, 
receives the world’s first completely transistorized 
dial telephone switchboard designed for mini 
mum space, weight and maintenance 

In this compact switchboard cabinet (72” x 
30” x 24 
signal generating, and in fact, virtually all fune 


all line finding, circuit switching, tone 


tions of conventional dial telephone switching are 
performed by transistors and diodes 

Capacity of this prototype electronic switch 
board is 100 lines, with fifteen connecting links 
The officers and men use their telephones just as 


P.S. Engineers ... excellent caree 


STROMBERC-CARLSON COMPANY SC 


CENERAL 


Oirvistown OF 


Yr oppo? funitie in electronic and tele 


General Offices at ROCHESTER 3. WN. Y. 


if the switching system were the conventional 
type. And when the ship on which this telephone 
system is installed docks in port, ship-to-shore 
trunk connections are added as easily as an ex 
tension telephone in your home 

And for those interested in production details, 
it’s noteworthy that this compact, lightweight 
system is manufactured with plug-in printed cir 
cuits—-providing shockproof, lifetime accuracy. 

We take great pride in being a team partner 
with the Navy in this outstanding technological 
development. 


ommunicationa, 


Write today 


é 


5 Mi * 


OYNAMICSES CORPORATION 
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NEW 


HI-PERFORMANCE! 


in a new hi-quality 
miniature potentiometer 


Diameter Ye” 
Weight 1 02. 
Standard Linearity +0.3%* 


Standard Resistance 


Tolerance +3%* 
Standard Resistance 
Range 252 to 120 Ka 


"Special Resistance and Linearity 
Tolerances available on request 


price —$15.00 (Bushing Mount. 
Single Lot) Quantity Discounts. 


HI-PRECISION 10-TURN MODEL 500 


Spectrol’s highly specialized experi- 
ence in potentiometer design has 
produced a sturdy and dependable 
10-turn precision miniature potenti- 
ometer with outstanding new per- 
formance advantages 

Lower starting torque, lower run- 
ning torque, higher resolution and 
closer linearity are achieved with 
new and improved construction, 
inside and out. Superior design guar- 


antees low-noise performance and 
consistently reliable operation. Ma- 
chined aluminum lids, dimensionally 
stable laminated phenolic housings, 
precision-ground shafts with ball 
bearings at both ends are typical 
Spectrol hi-quality features. 

The new Spectrol Model “500” 
can be tailored to fit your exact needs 
over a wide range of variations 


Write or call for full details about the new Mode! 500 — and other Spectro| potentiometers — today. 


Electronics Division of Carrier Corporation 
1704 South Del Mar Avenue, San Gabriel, California 


ALBUQUERQUE, N.M. CHICAGO 
Geraid B, Miller Co Knoblock & Malone 


BELMONT, CALIF 
Geraid B. Miller Co DAYTON 
Robt. B. Burtner Co 


BOSTON 

Gerber Sales Co FT. WORTH 
CEDAR RAPIDS Thomson Eng. 
Service 


Jerry Vrbik 


Samuel K 
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MOLLYWOOD 
Gerald B. Miller Co 
MINNEAPOLIS 
Fred B. Hill Co 
NEW YORK 

D0. R. Bittan Co 
PHILADELPHIA 


MacDonald, Inc 


ST. Louls 
Thomson Eng 
Service 


SYRACUSE 
Wally 8. Swank 


WASHINGTON, D.C. 
Samuel K 
MacDonald, Inc 


PITTSBURGH 
Samuel K 
MacDonald, inc 


SAN DIEGO 
Gerald 8. Miller Co 


SEATTLE, WASH. 
Seatronics 


NEW PRODUCTS 


CLR rack, Three 
transistors and a miniature | 


type L-502 


speaker are used for transmiss! 
Front panel 
switches are provided for transmi' 


and reception. 


receiver selection and for outbound 
signaling, accomplished by a built- 
in audio tone oscillator. For 

bound signaling, a similar tone is 
amplified and 
the loudspeaker. 


applied directly 


Oe 


HALOGEN TUBE 
has long shelf life 


ELECTRONIC 
Yonge St., 


ASSOCIATES LTD., 4616 
Willowdale, Ontario, 
Canada, announces production of a 
new halogen G-M tube. The DH-1 
tube has a radium source gamma 
sensitivity of 20,000 
minute in a 50 mr/hr field. 
shielded with an _ appropriate 
amount of lead, the tube is flat 
within 20 percent from 80kv to over 
2 mv. 


counts per 


When 


P Operating Characteristics—Op 
perating voltage is 480 v; plateau 
length, 400 v; plateau slope, 10 per- 
cent; shielded background, 3 counts 
per minute; temperature  coeffi- 
cient, 0.38 v per deg C; operating 
temperature, 50 to +60 C; and 
useful life, 10° counts. 

Particularly useful in applica- 
tions involving high flux, the DH-1 
exhibits very little change in char- 
acteristics with shelf life, which is 
relatively long 


TEFLON COAX CABLES 


for aircraft, guided missiles 


FEDERAL TELEPHONE AND Rapio 
Co., 100 Kingsland Road, Clifton, 
N. J., has available a complete line 
of miniature Teflon coaxial cables 
for use where it is important to 
conserve space or where the cables 
must withstand extremes of tem 
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An Installation of Leesona Coil Winders in the Lenkurt Electric Company plant, 


Inset hows 
assembled the tr 


San Carlos, Calif 
transformer fully 
preé ision-wound to extremely close 


Coil Winder. 


left to right 
insformer 


tolerances on a fast Leesona No 


a Lenkurt miniaturized high frequency 


transformer coil 


108 Hand Feed 


casing; and the 


LENKURT selects Leesona No. 108 Coil 


Winders for high-precision accuracy 


Winding 


paper-insulated coils in 


As a leading designer and manufac- 
the 
San 


carrier 
Electric Company of 


turer of 
Lenkurt 
Carlos, California, supplies the com- 


equipment, 


plex electronic used 
throughout the world by telephone 
adding 


winding 


apparatus 


companies in long-distance 
circuits, For the 
tolerance coils that go into this multi- 


( lose- 


channel communications equipment, 
Lenkurt depends on Leesona No. 108 
Coil Winders. Chester Scarce, Factory 


FOR WINDING COILS 

IN QUANTITY... 

ACCURATELY ...USE 
LEESONA WINDING MACHINES 


ELECTRONICS — August, 1956 


Manager of Lenkurt, reports: 


“Our transformers call for coils of 


the finest quality to meet the high-pre 
standards of modern 
equipment, We find that Leesona No 
108 Hand Feed Coil Winders give u 
not only the high degree of accuracy we 
must have, but worthwhili 
well,” 

Leesona No. 108 Machines are the 


ind 


cision Carrier 


economy as 


easiest to operate, most accurate 


flexible hand feed coil 


winder evel 


thirty 
form 
set-up 


four to 
stick 


developed 


simultaneously, they 
time and speed production on long or 
short runs 
Cet the Facts 

you can improve and econo- 
Use the 
coupon for further facts on Leesona 
No. 108 Hand Feed Coil Winders, and 
helpful coil 


on ho ‘ 


mize your Own operations, 


for other winding in- 


formation, 


UNIVERSAL WINDING COMPANY 


P. O. BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 128 


Please send me 


Bulletin on the Leesona No 


108 Hand-Feed Coil Winder. 


Condensed catalog of Leesona Winders. 


Bulletin on the new Leesona Pay-As-You-Profil Plans for purchasing or leasing modern 


coil winding machinery. 
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DC O | NEW PRODUCTS (continued 
aged Troe tet) 


ELECTRIC SOLDERING INSTRUMENTS & EQUIPMENT 


ILLUSTRATED 
3/16” Detachable Bit Type (List No. 64). 


For Factory Bench Line Assembly. 


' 
perature, or corrosive or abrasive 
action. 

Types K-256, K-257 and K-258 
are ideally suited for use in air- 
craft and guided missile applica- 
tions. 

; > Cable Data-—They are manufac- 
TYPES AVAILABLE 7: z tured in three impedance ranges, 

he 50, 70 and 90 ohms. They exhibit 
extremely stable characteristics 


when operated at temperatures up 
tions Etc.). ' to 150 C. 


Ys" Bit (Subminiature Work Electronics). 


3/16” Bit (General Assembly Telecommunica- 


4" Bit (Heavy Tagging). e | The miniature coax cables are in- 
sulated with Teflon dielectri: 
When supplied with impregnated 
fiber glass jackets they will with- 
stand temperatures up to 200 C. 
To simplify installation, the 
maximum o.d, of all three types i 
0.135 in. +0.005 and the cables are 


MANUFACTURED IN ALL VOLTAGES q i} ‘ color coded by impedance: 50 ohms, 


white; 70 ohms, green; 93 ohms, 
gray. The same size connector may 


be used for each of the three im- 


pedance ranges. 


American, Canadian, British 
Foreign Patents 
& 


Registered Designs. 


C.S. A. Approved | ELECTRONIC SWITCH 


implements l-channel scope 


BURROUGHS CorP., Detroit 32, Mich. 
The Beamplexer, a fast electronic 
switch used to sample up to 10 
Write for Catalogues & Information: separate signal onan and par 
them out in sequence on a single 


CANADA ic J. Lamb, Box 103, Weston, Ontario line, has been thoroughly rede- 
signed to meet testing requirements 

ENGLAND Sole Proprietors: found in the field. 
ADCOLA Products Ltd. > Application—An important use 
Gauden Road TELEPHONES of the unit is as an accessory to 
Clapham High Street MAcaulay 4272 the conventional single-channel 
London, S. W. 4 MAcaulay 310) oscilloscope. By enabling this in- 
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Production testing 
Armco TRAN-COR 
A-6 to meet high 
permeability 
standards 


Want Unusually High Permeability at Low Inductions? 
TRY ARMCO TRAN-COR A-6 


. 


If you are looking for an electrical hilities as an economical material for loss and adequate ductility for fabri 


steel with exceptionally high perme severe service requirement cation by punching, This unique com 


ability at low and moderate induc ind p bil 
nauctid erme | 

tions. Armco Tran-Cor A-6 is your uctl " neabitity 
gausses) (gausses /oersted) 

answet! and ry transformer . high impede nee 


This unusual hot-rolled silicon steel an a devices, servo mechanisms and similar 
4000 12000 — 
ibility and production-tested by the 6000 13000 Armco Tran-Cor A-6 is available 


latest methods to meet perme ibility 


requirements at 100 gausses rather Added Advantages 


bination of properties makes the 


material especially useful for audio 


is proce ssed to develop high perme 


in welded coils or cut lengths in both 


26 and 29 gage, with or without stand 


than core loss. Besides excellent permeability, Armco ard or special Armco insulations 


These typical magnetic properties PRAN-Cor A-6 has reasonably uniform Write for complete information on 


of Tran-Cor A-6 indicate its possi properties in all directions, low core this special Armco Electrical Steel 


ARMCO STEEL CORPORATION 


1936 Curtis Street, Middletown, Ohio 


Sheffield Steel Division, Armco Drainage & Metal Products, Inc., The Armco International Corporation 
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Have you seen our... 


) 


‘NY 


By etchings we mean etched circuits 


Once you see them, we think you'll agree they're unusually 
good. “Wrap-Around,” “Plated-Thru” and “Flush” etched cir- 
cuits as developed by USECO, give you: 
e correct plating « extreme accuracy 
e excellent pattern definition ¢ better contact 
¢ easier unplugging ¢ longer service life 
These are advantages which guarantee unsurpassed perform- 
ance, For information, please address Dept. 16. 


Complete line of electronic hardware, including standard and 
special terminal boards. World's largest stock of silver plated 
terminal lugs — over 21 million pieces. 


See our complete display at WESCON Show, Booth No. 239 


NEW PRODUCTS continued 


strument to display up to 10 sepa- 
rate channels of information 
simultaneously, it provides the user 
with the advantages of multichan- 
nel oscillography at a fraction of 
the cost of a multichannel scope. 
Individual position and amplitude 
controls for each of the 10 input 
channels allow vertical positioning 
of all the signals on the face of the 
oscilloscope so that they may be 
superimposed or placed in any de- 
sired relationship. This simplifies 
studies and measurements of wave 
shapes, phase relationships, ampli- 
tude and frequency, and generally 
increases the application and ef- 
fectiveness of the oscilloscope. 


CHOPPERS 


are rigidly mounted 


AIRPAX PRODUCTS Co., Middle 
River, Baltimore 20, Md., has 
available types 175 and 300 minia- 
ture choppers with several mount- 
ing adapters. The _ illustration 
shows two of the more popular 
adapters: one for horizontal, and 
the other for vertical mounting. 
When ordered with either of these 
adapters, the choppers are sup- 
plied with solder lugs as shown. 


>» Advantages—-C hoppers with 
solder connections have two impor- 
tant advantages. First, they elimi- 
nate stray leakage and capacitance 
of the chassis socket, providing 
better electrical performance, 
especially in null seeking servo- 
mechanisms and similar threshold 
signal circuits. Second, because 
they are rigidly mounted to the 
chassis, they are well able to with- 
stand shock and vibration. 

The choppers are rated for a 
drive of 6.3 v rms. Series 175 
choppers are for operation at 60 
cps; series 300 operates at 400 eps. 
They are hermetically sealed spdt 
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Notable 
Achievem encs 


a gave. 


JPL JOB OPPORTUNITIES ARE 
WAITING FOR YOU TODAY 
in these fields 


RADIO GUIDANCE 
MICROWAVES 
ELECTRONIC RESEARCH 
SYSTEMS ANALYSIS 
GUIDANCE ANALYSIS 
ELECTRO MECHANICAL 
INSTRUMENTATION 
INERTIAL GUIDANCE 
TELEMETERING 
PACKAGING 
MECHANICAI ENGINEERING 


CALTECH 
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SECURE COMMUNICATIONS SYSTEMS...JPL scientists and 
engineers have made outstanding contributions to the research and 
development of communications systems designed to operate in the 
presence of severe interference. 

Protection of a communication system from deterioration by extraneous 
interference is of paramount importance to the ultimate utility of that 
system, At the Jet Propulsion Laboratory this pressing practical challenge 
has been met with concrete achievement in basic and applied communi- 
cations research, paired with sound development engineering. 
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Pioneers in Guided Missiles 


! 


The Jet Propulsion Laboratory is an organization devoted to scientific 
research and development. Its prime objective is obtaining basic infor 
mation in the various sciences related to missile systems development, 
including all phases of jet propulsion. The Laboratory maintains as its 
basic foundation, a major uninterrupted program of fundamental research 
in most of the physical sciences 

The Laboratory occupies an 80-acre plot in an otherwise residential 
area in the San Gabriel mountain foothills North of Pasadena. Its staff of 
approximately 1,250 persons are all employed by the California Institute 
of Technology, and it conducts its several projects under continuing 
contracts with the U.S. Government. 

In its missile system and jet propulsion undertakings, the Laboratory 
maintains a broad technical responsibility, from basic research to proto- 
type engineering. By virtue of the Laboratory's broad area of responsi- 
bility and the integrated nature of the JPL technical staff an individual 
scientist or engineer is brought into satisfyingly close contact with the 
general field to which his technical speciality contributes. 

If you are interested in knowing more about the Jet Propulsion 
Laboratory and its specific employment offerings, please write. 


JET PROPULSION LABORATORY 


A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA, CALIFORNIA 
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CASCADE 
RESEARCH 


CORPORATION 


MIGROWAVE 


Cascade Research 

Ferrite Circulators 

are now—or soon to be— 
available in several wave- 
guide sizes, for operation 
in the frequency ranges 
between 5.9 and 36 kmc. 


Circulators are the 

modern means for separating 
transmitted and received 
signals when a single 
antenna is used. 


Please write for detailed information. 


Ge CASCADE RESEARCH CORPORATION 
J 


§3 Victory Lane, Los Gatos, Calif. 


CASCADE 
RESEARCH 


CORPORATION 


MICROWAVE 


ae 


BACKWARD WAVE 
OSCILLATOR 


Model X-521 is 

the first tube to be an- 

nounced in a new series, 

This new tube is all metal 

and ceramic and uses a folded 
line rather than a helix thereby 
improving mechanical character- 
istics and epgrecesy reducing 
both size and weight. Output 
level is one-half-watt, 
nominal. Waveguide 

output covers 

the X band. 


Please write for detailed information. 


CASCADE RESEARCH CORPORATION 


53 Victory Lane, Los Gatos, Calif. 
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NEW PRODUCTS continued 


break-before-make units of low 
noise and long life. 


SOLDER TERMINALS 


in kit form 


CAMBRIDGE THERMIONIC CORP., 445 
Concord Ave., Cambridge, Mass. A 
one-package unit complete with 
solder terminals and proper tools 
suitable for making prototypes and 
sample terminal boards for labora- 
tory work has been announced. 

Each kit contains 100 each of 
10 popular types of CTC solder 
terminals along with anvils and 
punches for assembly. All terminals 
are supplied for ys in. thick boards 
and are standard CTC grade with 
silver plating wend water dip 
lacquer. 

Terminals available in the kit are 
designated X1558, X2027, X1785, 
X2040, X2041, X2042, X2043, 
X2044, X1548 and 1724. Prices and 
more information are available 
from the company for the asking. 


LEAD FORMER 
boosts production speed 


DESIGN TOOL CorP., 80 Washington 
St., New York, N. Y. Completely 
automatic cutting and forming of 
coaxial leads (pigtails) of resistors, 
capacitors, diodes, coils and similar 
components is now possible in one, 
simple machine. The lead former 
combines both speed and accuracy 
in eutting leads to any desired 
length and forming them to any 
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HERES WHY DU PONT MYLAR’ IS 
GOOD NEWS AT WESTINGHOUSE! 


aad 


SMALLER, MORE DURABLE MOTORS. “Slot liners and phase 
separators made with ‘Mylar’ are thinner yet stronger . 
contribute to motor-size reductions,’’ reports Westinghouse. 
***Mylar’ makes possible insulation with 7 times the physical 
strength and no reduction in dielectric strength when com- 
pared with conventional insulation—helps us obtain smaller, 
lighter motors that last up to 50°, longer.” 


Can“MYLAR™ help you develop new 


These successful Westinghouse applications of 
‘“‘Mylar’’* are only two examples of the way industry 
is taking advantage of the unique balance of prop- 
erties in this tough, flexible, transparent film. Be- 
sides itscontribution to the electrical-electronics field, 
Du Pont “‘Mylar”’ is making possible better products 
for manufacturers in the automotive, construction, 
chemical, textile,sound recording, printing, and other 
major industries. 

Whether you make guided missiles or ladies’ hand- 


*** Mylar” 


DU PONT 


ATV 2 


POLYESTER FILM 


ELECTRONICS — August, 1956 


is Du Pont’s registered trademark for its brand of polyester film, 


ELIMINATES REJECT PROBLEM. “‘When testing our 
*‘Magamp’ magnetic amplifiers under humid conditions, a 
high reject rate occurred. But when we started using ‘Mylar’ 
as the insulating material,’’ Westinghouse engineers report, 
“the reject problem was completely eliminated, That's be- 
cause ‘Mylar’ combines moisture insensitivity with high 
dielectric strength.” 


products... improve established ones? 


bags, ““Mylar’” may be able to help improve per- 
formance increase the over-all value of your 
product. For more information on properties, appli- 
cations and types of ‘‘Mylar’”’ available, send in the 
coupon below. Be sure to specify the application 


you have in mind. 


REG. U.S. DAT.OFF 
BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 


in Canada, “Mylar” is sold by Du Pont Company of Conada Limited, 
Films Division, P. O. Box 660, Montreal, Quebec 


I, du Pont de Nemours & Co. (Ine.) 
Film Dept., Room §&-8, Nemours Bldg., Wilmington 98, Del 


Piease send your booklet 


MB.-4) on properties, applications 
and types of * 


M ylar”’ polyester film available 
Application. 

Name — 

Firm —— 


Address State 
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electronic 
counter 


CAT Lor as 14-20 FM 
ACCURATE « DIRECT READING 


INSTANTANEOUS «+ SIMPLE 
RELIABLE 


for 
FREQUENCY MEASUREMENTS 
1c CPS YO 220 MC; 
TIME INTERVAL 1 MS TO 
100 DAYS; PULSE LENGTH, 
REP, RATES, FREQUENCY DRIFT 


northeastern engineering 


Er os New Hampshire 


For additional information on all items on this page, use post card on 


NEW PRODUCTS 


desired shape. It is available 
models of 2, 4 or 6 slides depending 
on final lead shape desired 

Components are fed to the ma- 
chine down a zig-zag chute from 
which they are released individu- 
ally to a clamp which holds them 
securely during the cutting 
forming operation. Chute fee 
normally manual but optional card 
roll or hopper feeds are available 
for increased production need 
With a production capacity of 5,000 
or more parts per hr, it eliminate 
time-consuming hand shaping 
cutting. 

The pneumatically operated, ele 
trically controlled machine m« 
ures 25 in. by 30 in. and weig! 
89 Ib 


SENSITIVE RELAY 


meets MIL specs 


RADAR RELAY, INC., 2120 Pont 
Ave., Los Angeles 25, Calif., ha 
announced a series R sensitive re- 
lay intended to meet the applicable 
requirements of MIL-R-5757B. The 
relays are designed to operate on 
as low as 4 w coil power with trai 
sit times as low as 3.5 millisecond 


> Other Specifications—C ontact 
capacity is 1.5 amperes inducti 
200 v a-c or d-c,. Adjustable 
tacts are normally set for pull-in 
current of 7.2 ma maximum and 
drop-out current of 4.8 ma mi 
mum. It may be adjusted for « 
values either by manufacture 
user, 

The unit pictured is spst open 
type, but is also available in dpdt 
or in a tandem arrangement con- 
sisting of two relays on the sam« 
base. It is also available hermeti- 
cally sealed, Coil value is 5,000 
ohms for nominal 30-v d-c opera- 
tion. Minimum life of the unit 
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SPECIAL RADAR DEVICES 


Advanced development of a pulse doppler tail 


Career Opportunities in 


RADAR 


DEVELOPMENT 
AND DESIGN 


a(t WESTINGHOUSE 


warning radar with particular concentration on 


receiver portion of unit. Includes establishment 
and review of block diagram of receiving section 
design of circuitry, analysis of any problems that 
develop and confirmation that design is satis 


factory. The latter requires devising special tests. 
HIGH POWER RADAR 
MODULATORS 


Design and development of very high power pulse 
circuitry; power control; power regulation, equip- 
ment and personne! safety devices. 


RADAR SYSTEMS 


Technical 


project administration involving com 


eee ee ee eee e eee eet ee eee eeeteeeeeeeaeeeee 


plete radar and weapons systems design, develop- 


ment and evaluation. 


The following openings in Radar Development 


PULSE CIRCUITS FOR 
SURVEILLANCE RADAR 


Design are typical of the many outstanding career 


opportunities open to qualified Electrical Engi- 


neers or Physicists at the Baltimore Divisions of Develop and test pulse circuits and wide band 


video amplifiers for airborne radar systems 


Westinghcuse. 
Engineering responsibility required for production 


to military specifications 


RADAR RECEIVERS 


A major expansion program now in progress 
offers you opportunity for unlimited professional 
growth and recognition with a career company 


ELECTRONICS 


You will work as part of an engineering team 
responsible for the research, design, development, 
testing and field engineering of airborne, ground, 
and shipboard electronic systems. While working, 
you may continue your graduate studies toward 
M.S. or Ph.D. Degrees, and Westinghouse will pay 


your tuition expenses 


RADAR RANGE TRACKING 


Design of airborne fire control radar range track 
Must 


amplifiers 


ing circuitry for Fixed Fire Control Systems 
be familiar with design and use of d. 
and have a working knowledge of servo-mech 


anism analysis. 


HIGH POWER RADAR 
TRANSMITTERS 


Development and application of very high power 
klystrons, tetrodes and travelling wave tubes for 
fixed station and portable equipment in the U.H.F,. 


and microwave frequency range. 


August, 1956 
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Applied research, development, and design of 
receivers for airborne and shipboard radar equip- 
ment in the field of IF strips, low noise front-ends, 
crystal mixers, stable local oscillators, plumbing 
Coordination of the packaging design may also 


be required 


Many other outstanding 
opportunities exist 
at the Baltimore Divisions. 
if you are a qualified engineer, 
contact us at once. 


TO APPLY: 


Send resume of education and experience to 
Technical Director 

Dept. 367 

Westinghouse Electric Corporation 


Friendship Airport « Baltimore 27, Maryland 


WESTINGHOUSE 


BALTIMORE DIVISIONS 


Want more information? Use post card on last page 





VACUUM CHAMBER 


WIRE FEED tT 
\ 


ACCELERATOR GRID — 


Titanium Metal 
Titanium Atom 


Inert Gas Atom 


Common Gas 
Molecule 


Electron 


Inert Gas lon 


HEATED POST 


STARTING 
CHARGE 


A dry high vacuum \@*® 


electronica lly 


With this new electron 
pump—the Evapor-lon 
duce a vacuum of 10°* to 10-’mm Hg 
completely free of contaminating 


vacuum 
youcan pro 


Vv ayn rs. 


How the Evapor-lon pump works 


The new CEC Evapor-lon pump uses 
no liquids. 

The filament bombards the post 
with electrons. Titanium wire, peri- 
post, 
evaporates. Common gas molecules 
form stable compounds with the 
titanium layer 
cooled wall of the pump 

At the same time other clectrons 


odically fed onto this hot 


ce yndensed on the 


emitted by the same filament ionize 
the inert gas atoms. The electrical 
field of the accelerator grid violently 
repulses these positive ions and drives 
them into the titanium layer where 
they are held and later buried under 
new layers of titanium. 

The action of the de 
posited titanium plus ion entrapment 
produce high pumping speeds and 
ultimate pressures 
makes the 
ideal for numerous electronic applica 


gettering 


low Vapor-free 


operation Evapor-lon 
cions. 


For further information on this 
unique pump, write to the Rochester 


Division for Bulletin 6140-Z-3 


Consolidated Electrodynamics 


CORPORATION 


Rochester Division, formerly Consolidated Vacuum 
Rochester 3, N. Y. 


Saies Offices: 


New York « Pasadena . Philadeiphia . 
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Albuquerque « Atlanta « 


Boston « Buffalo « Chicago « Dallas « Detroit 


San Francisco . Seattle . Washington, D. C. 


NEW PRODUCTS 


220 million operations. 
Overall dimensions are approxi- 
mately 1 in. by 14 in. by 14 in. 


MOTOR-TACHOMETER 


features low null voltage 


3ASLER ELECTRONICS, INC., High- 
land, Ill., is manufacturing a size 
15 tachometer motor 


bination featuring an accurate and 


servo com- 
stable tachometer section. The unit 


passes all military qualification 


tests without deviation. 


PF Null drag-cup 
type maximum 
null voltage of 0.008 v a-c funda- 
mental and 0.013 v a-c rpm. Out- 
put voltage is 3.2 v a-c per 1,000 
rpm. 

Input is 115 v a-c 400 cps on 
phase 1 and 115 or 230 v a-c on the 
control phase. Torque is 1.5 in. oz 
at stall. No load speed is 4,500 
rpm. 


Voltage—The 
tachometer has a 


STANDARD RESISTORS 


=0.01 percent accurate 


PHYSICS RESEARCH LABORATORIES 
Inc., 507 Hempstead Turnpike, 
West Hempstead, N. Y. All of the 
company’s standard resistors have 
an accuracy of +0.01 per cent. 
Models N100, N85 and N220 are 
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as the future 


When planning your future, it is necessary to 
choose that company which presents the most 
complete program for you, The opportunity at 
Remington Rand Univac can only be limited by 
the individual. Excellent salaries, benefits and 
educational programs are yours to guarantee this. 
limitless future. 


At UNIVAC you will be working with men who 
developed much of the basic knowledge of com- 
puters—who designed and produced components 
being used by the manufacturers in the field— 
who set the standards that the others follow. 


Send complete resumé to 


Hemington. Fland Univac. 


DIVISItoN OF 


ess 





SPERRY 


of UNIVAC’ 


Now is the time to come to Univac where am- 
bition and professional skill find their reward in 
limitless opportunities in an expanding organiza- 
tion. 

Immediate openings for: 


@ Computer Sales Engineers @ Product Planning 
Engineers @ Technical Liaison Engineers @ Proposal 
and Quotation Experts @ Metallurgists @ Contract 
Administration Engineers @ Field Location Engineers 
@ Instrumentation and Component Sales Engineers @ 
Electronic Engineers @ Mathematicians @ Physicists 
@ Mechanical Engineers @ Programmers @ Logical 
Designers @ Production Engineers 


RAND CORPORATION 


AT ANY OF THESE THREE PLANT LOCATIONS 


MR. D. A. BOWDOIN 
Dept. JP-2 


2300 W. Allegheny Ave. 


@ Registered in VU. S. Patent Office Philadelphia, Pa. 


MR. R. K. PATTERSON 


1902 W. Minnehaha Ave. 


MR. FRANK KING 
Dept. JN-2 
Wilson Avenue 
Seuth Norwatk, Conn. 


Dept. 45-2 


St. Paul W4, Minn. 





No limit on sales, if— 


Many up-and-coming companies, with great 
growth potential but limited capital, have had their 
growth snagged and profits curtailed for lack 
of money to finance expanding sales. 

This makes it tough on management and stock 
holders, who w ant, and are entitled to, more profits— 
and tough also on salesmen, who want and need 
more commissions—and could earn them 
if sales were not arbitrarily curbed, 

There would be no such limit on sales, if a 
company used our Working Money Plan. It puts 
sales on a cash basis as far as the user is concerned, 
but gives customers the regular payment terms. 
Moreover, it protects the user against credit losses 
and eliminates much of the clerical cost of doing 
business~—thus cutting overhead and adding to profits, 

If you are a manufacturer or wholesaler, with 
annual sales volume of $1,000,000 or more, we can 
show you how to increase your working capital 
without borrowing or incurring new debt—without 
diluting earnings or interfering with management. 

Do you have any financing problems? We 
would be glad to have one of our officers confer 
with you confidentially and perhaps show 


you a solution, Just drop us a note. 


rh . ° 

Textile Banking Co., Inc. 
Providing operational financing for manufacturers 
and distributors of furniture, apparel, electronics, 
plastics and textiles. 


55 Madison Avenue, New York 10, N.Y. 


NEW PRONMUCTS (continued 


air-cooled and offer wattage rat- 
ings of 10, 1 and 25 w respectively. 
Model N85, in different catalog 
numbers, has a resistance range 
from 0.001 ohm to 100,000 ohms, a 
current range from 0.003 ampere to 
30 amperes, and a price range from 
$43.50 to $57.50. 

Other standard resistors are 
available for power ratings up to 
1,000 w using air or water cooling 
depending on wattage. Standard 
resistors for a-c are also available 


at slightly higher cost. 


COUNTER-CHRONOGRAPH 


is ultra compact 


THE JACOBS INSTRUMENT CO., 
Bethesda 14, Md., has available a 
tiny instrument combining a high- 
speed, high-capacity counter and a 
precision chronograph which meas- 
ures time intervals up to 1 sec in 
length in steps of 1 psec. The in- 
strument contains a complete 
power supply and forced-air cool- 
ing system; still its volume is only 
0.11 cu ft and weight is 84 lb. 


> Uses—The instrument should 
find wide application in field and 
airborne use, and in laboratory and 
industrial application where com- 
pactness and portability are of 
prime importance. 


FREQUENCY METER 
for 2,400-10,200 mc band 


r 


THE NARDA CorP., Mineola, L. I., 
N. Y. Model 802 covers the 2,400 
to 10,200-me range. Over the entire 
hand covered, the loaded Q is in 
excess of 750 from 2,400 to 6,500 
me, and in excess of 1,500 from 
6,500 to 10,200 me. It features high 
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8,500 - 9,500 me 
V.S.W.R. MEASUREMENTS 
WITH SPEED 
CONVENIENCE AND 
ACCURACY 


MARCONI 
INSTRUMENTS 


By giving a direct visual presentation of standing-wave pattern, the 
OA 1081 speeds the adjustment and test of a wide variety of 3-cm 
microwave components. Basically, the apparatus comprises a 
directly-calibrated display unit and a waveguide assembly which in- 
corporates a traveling-probe detector, It represents an important 
advance in standing-wave measurement technique because the probe- 
detector is motor-driven to oscillate continually in its waveguide 
slot, and because its output is displayed on a cathode ray tube with 


electro-mechanically synchronized time base. 


FREQUENCY RANGE: 8,500 to 9,500 mc 
MINIMUM V.S.W.R, DISCERNIBLE : 1.005 
ACCURACY OF V.S.W.R. MEASUREMENT: +0-5% 


Maiont- since (8G 


44 NEW STREET: NEW YORK 4 


CANADIAN MARCONI! COMPANY 
6035, COTE DE LIESSE 
MONTREAL 9, CANADA 


HEAD OFFICE: MARCONI! INSTRUMENTS LTD., ST. ALBANS, HERTS., ENGLAND 


TC a 
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RADAR ANTENNA DEVICES | 
by Gondiy” 


Advanced Design and Packaging Techniques 
Cut Down on Size and Weight 


As you can see, we make a wide range 
of radar antenna devices, including an 
extremely small one that’s classified, 
And, because of our vast experience in 
servo-mechaniama .. . oa in latest 
packaging techniques... Bendix Radar 
Antenna Devices are smaller and lighter. 


THE GROUND ANTENNA PEDESTAL 
(left) is air transportable, ‘Total unit 
weight is about half that of previous 
models, Segmented parabolic reflector 
can be quickly dismantled for transit. 
Accuracy is 1.5 minutes at normal 
temperature and loading. Operational 


requirements cover ambient tempera- 
ture range of —65°F. to +150°F. and 
wind loading up to 50 mph. 


THE AIRBORNE WEATHER RADAR 
ANTENNA (right) is designed for circular 
azimuth seanning at 15 rpm on all 
modern commercial aircraft. Available 
in both X-band and C-band. 22” X- 
band version weighs less than 25 Ibs. 


For complete details on our line of 
radar antenna devices, write Depart- 
ment C, ECLIPSE-PIONEER DIVISION, 
BENDIX AVIATION CORPORATION, TETER- 
BORO, NEW JERSEY. 


West Coast Offices; 117 E. Providencia Ave., Burbank, Calif 


Room 114, Administration Bidg., 


Boeing Field, Seattie 8, Washington 


Export Sales and Service; Bendix international Division, 205 E. 42nd St., New York 17, N. ¥. 


For additional information on all items on this page, use post card on last page 


AVIATION CORPORATION 


NEW PRODUCTS (continued) 


micrometer readability even under 
poor lighting conditions. 

Higher loaded Q has also resulted 
in increased sensitivity and resolu- 
tion when using the built-in indi- 
cator. A universal nomograph type 
calibration chart, laminated in 
plastic and incorporated in the in- 
strument’s lid, provides frequency 
data without calculations or written 
interpolation at any point in the 
entire frequency range to the rated 
accuracy of 0.2 percent. 


AVC AMPLIFIER 


constant output within 


“1 db 


AMPLIFIER CORP. OF AMERICA, 398 
Broadway, New York, N. Y., has 
available an ave amplifier which 
maintains a constant output within 

1 db with input changes of 30 db. 
Rapid 
prevents syllable clipping and slow 


automatic gain reduction 
automatic gain increase avoids au- 
tomatic control at syllabic frequen- 


c1es, 


> Construction—The ave amplifier 
basically consists of a two-stage 
push-pull circuit. Operating condi- 
tions of the input stage have been 
carefully determined so as to pro- 
vide optimum limiter action with 
minimum distortion. The input 
may be connected directly either to 
a balanced 600-ohm line (with 
either or neither side grounded) or 
it may be bridged across a 600-ohm 
line without upsetting line im- 


pedance. 


> Specifications — Frequency _ re- 
sponse is rated at +1 db from 20 to 
20,000 cps. It has an overall gain of 
35 to 38 db with a signal-to-noise 
ratio of 60 db. Its rated power out- 
put is 6 mw at 2-percent total dis- 
tortion. Maximum distortion is less 
than 5 percent under conditions of 
full 380-db compression. It is 
equipped with a_ self-contained 
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Sensitive, 
Rugged, 


the ELectnonikK Null Indicator 


has easy readability 


HIS completely electronic instrument has a big, clearly legibie 

- scale that reduces the chance of error. There’s no need to shade 
the dial—it’s easy to read in any light. And a handy leather grip 
makes it easy to carry from job to job. 
It’s sensitive enough for all electrical bridge measurements. And it’s 
rugged enough for production line work. It’s fast, simple, compact. 

COMPARE THESE It withstands vibration and shock . . . needs no special mounting, 
no leveling. 

SPECIFICATIONS ; 

Heavy overloads won't damage it. There’s no “loss of spot’’ when 


excessive signal is applied; you always know which direction to go 
for bridge correction. 


Period —less than second 
Current Sensitivity .001 microamp mm 


eee oct a Se The modern successor to the galvanometer, the ElectroniK Null 
aaaeanahaine Indicator is available for immediate delivery. The price is $175.00, 
Overleed Reting—1 volt at max f.o.b. Philadelphia. Order today—and put new convenience in your 
sensitivity own test work! 


Stability—less than 1 mm. zero shift /hour MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 
Damping critically damped; inde- 


pendent of external resistance Wayne and Windrim Avenues, Philadelphia 44, Pa.—in Canada, 
Terminals — input ind ground for loronto 17, Ontario, 


spade, pin or banana plugs 


Deink:.11% ealhn 00 evdlas @ REFERENCE DATA: Write for Data Sheet 10.0-12. 
Scale Markings 
lLto--l in mm. ; . Minn CAP OLTS 
6to -+4incm. '°V% radius on ] 
Dimensions—17'«” long x 5 wide - eywe 
x 7% * high 
Weight—15 Ibs BROWN INSTRUMENTS 


wowl rami 


“i Fits on Covtiols 
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POLYPENCO® 


SHAPES 


Aircraft high voltage pulse transformer uses 


Polypenco Teflon Tape insulation for inter 


layer, case liner, and terminal wrapping. 


Change to POLYPENC®O Teflon Tape 


Reduced Transformer Size, Weight 


@ To meet aircraft demands for smaller, lighter and more rugged trans- 
formers, a West Coast manufacturer turned to Polypenco Teflon Tape. 
The unexcelled electrical and physical properties permitted a reduction in 
weight of one small transformer from 11 Ibs. to 3 Ibs. Since smaller trans- 
formers have necessarily higher temperature rises, the heat stability of 
Polypenco Teflon Tape (can be continuously used up to 550°F.) was one 


of the important reasons for its choice. 


it desirable for this application: 


Dielectric Constant 

Power Factor 

Dissipation Factor 

Dielectric Strength, Volts/mil 
Volume Resistivity 


Surface Resistivity, 1}OO% R.H. 


Water Absorption 
Fungus Resistance 


These other properties also made 


2.0 

0.0005 
0.0002 
400-500 
10'° ohm-cm 
10"? ohm 
Zero 
Excellent 


Arc Resistance—Good, leaves no carbon path regardless of time 


of exposure 


Polypenco Teflon 


Tape is supplied from stock in thicknesses 


of 002” to 0.125” in widths up to 12”. Polypenco Teflon is 
also available as rod, tubing, spaghetti tubing and slab. Write 
today for technical data or send us your application problem, 


THE POLYMER CORPORATION OF PENNA. « Reading, Penna. 


Export 


POLY Ta‘ta-m Nylon, Teflon*, 


Custom fabricating service available on request 


For additional information on all items on this page, use post card on last page. 


Polypenco, Inc 


, Reading, Penna., U.S.A. 


Q-200.5 and K-51 


*0U PONT TRADEMARK 


NEW PRODUCTS ontinued 


110/220 


v, 50/60 cps with a power con 


power supply designed for 
imp- 
tion of 


Direct 


50 W 


factory net price is $195. 


RECEIVER 


measures tv reradiation 


HAMMARLUND MFc. Co., INC., 460 

34th St., New York 1, N. Y. The 
SP-600-VLF communications re- 
ceiver meets the requirements set 
forth by the FCC Docket No. 9288 
on reradiation of radio receivers as 
t affects tv set manufacturers. Op- 
range of 10 ke 
suited to the 
measurement of |-f 


erating over a low 
) 540 ke, it 


indication 


is ideally 
and 
radiations common to tv flyback cir- 
cuits, and other sources of spurious 
emissions. 

Negligible drift, 
rate tuning, permit laboratory- 
tracing and measuring of 
In addition to the re- 
the unit may be 
laboratory-quality de- 
modulating device in countless ap- 
plications. 


plus very accu- 


quality 
vif signals. 
radiation tests, 
used as a 


IMPULSE GENERATOR 
produces short pulses 


EMPIRE DEVICES PRODUCTS 
38-15 Bell Blvd., Bayside 61, N. Y. 
Model IG-118 microwave impulse 
generator was designed to produce 
fractional millimicrosec- 
ond duration, obtained by discharg- 


CORP., 


pulses of 
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Visit our Booth 
No. 910-911 
WESCON SHOW 
Los Angeles Aug 21-24 


Beseeee 


BUILT-IN 


TIME 
SCALE 
CHECK 


Once again Reeves leads the field with a major contribution 
to analog computation. Time Scaling has been a continued source of difficulty in analog computation 
because even the best of electronic components will introduce errors if operated beyond their frequency range. 


Now for the first time, Reeves offers as a built-in feature of the REAC® “400” computer a simple, positive “Time Scale Check” 
which determines, without disturbing the problem set-up in any way, if any computer component is operating beyond its frequency 
range. The new check is extremely simple and easy to perform, and requires little additional equipment in the computer. 


“Time Scale Check” is another example of Reeves’ pioneer engineering in the analog computer field. Reeves developed the first Electronic 
Analog Computer, and the list below gives some of the other important Reeves “firsts’’ since that time. Reeves is continually striving to 


improve its product and give you the very best in analog computers. Why not put this experience to work for you? 


FIRST DC computing amplifier with FIRST diode electronic multiplier circuit FIRST commercial use of cascode output FIRST diode function generator for 
Capaciter to grid to eliminate the effect of requiring only three amplifiers with computing ampfifiers (for high power function of two of more variables 


grid current on integrator drift zero Output for zero input output with low quiescent drain) PIRST use of taper pin construction in 


nee —— DC FIRST commercial pre-patch system for FIRST commercial printed circuit DC ae Sagas for easy wiring 
computing ampiitier ( as on an analog computers. computing ampliher & 


RCA invention). 

. PIRST commercial use of loaded tapped FIRST commercial wide-band, 400 cycle 
FIRST commercial AGC for use with Hoe commercial Curve follower potentiometers for servo function servo multiplier 
resolvers in polar mode unction generator generation PIRST 6-channel recorder with automatic 


FIRST commercial plotting board for PIRST absolute overload indicator system FIRST commercial time division recording of calibration data 
analog computers for computing amplifiers electronic multiplier PIRST commercial problem check system 


REMEMBER—ONLY REEVES MAKES REAC COMPUTERS! 


REEVES INSTRUMENT CORPORATION 
A Subsidiary-of Dynamics Corporation of America 
201 East O9tst Street, New York 28, New York 


REAC Precision Precision SERVO 
Analog at _ & Floated y RESOLVERS and MECHANICAL 
Computers GYROS : PHASE SHIFTERS PARTS 


7RVS6 
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Origin, Observation 


and 


Present-Day Control of “Boinneg 


This phenomenon probably began long 
before recorded time and, at present, 
gives every indication that it is here to 
stay. First recognition is almost universally 
credited to the Cro-Magnon man who at 
tempted to describe the combined sound 
ind tingling sensation 
in his palms after he 
had laid asunder an 
enemy skull ‘with his 
club. His chiseled 
inscription, handed 
down to us through 
the ages and still used 
today, tells us with 
eloquent simplicity 
what he heard and 
felt ~  Boinng!” 


Scholarly minds 
since then, at odd 
intervals, have added 
to the body of scien- 
tific knowledge con- 
cerning “Boinng!”. 
A Mr. Newton, in fact 
added a rather loud, 
squashy one just prior 
to the evolving of The 

L. of G. (An identical, and somewhat 

more familiar observation, was made by 

the operatic team of 

W. Tell & Son.) It is 

interesting to note 

that “Boinng!”’ has 

been nearly all things 

to all men; some- 


times with overtones 


! 99 *& 


C 


amorous; at others, = 
with warnings of close 
ness -to-the-curberous 
Without question, our 
children willenjoyarich 


“ “ 
heritage of Boinng! someness. 


And sO, like the axe - wielder, like Sir 
Isaac, and like the fiend in olive drab, 
Sigma offers a small — but not unworthy 
— contribution to the cause of “Boinng!”’ 
vs. Relay Efficiency. We have watched 
it become a national worry, and have 
heard the voices crying out. 

Since our policy obvi- 
ously could not be avoidal, 


we chose to make 


it sinusoidal, VV 
with 10 g’s to 2,000 


cycles our initial goal. The achievement is 
formally known as the Sigma Series 22 
Relay, and basically offers the following: — 


SERIES 22 ADJUSTMENTS 

G HG w 
Vibration l0gto300 cps I5gto500cps I5gto 500cps 

5g to 2,000 cps 10g to 2,000 cps 

Contact 
Rating 2 omp., 
(28V0C 100,000 
NS5VYAC operations 
resistive) 


lamp., 
100,000 


operations 


lamp, 

100,000 
operations 

(2 amp, 2 amp 

25,000 25,000 
operations) operations) 
Sensitivity 

spor ("Cc") 20 mw 20 mw 

OPoT('CC”) 40 mw 40 mw 


Those having appli Mh, 
cations in which /7 


40 mw 
80 mw 


Boinng levels 
reach wrenching 
shudder proportions 
are welcome to 
printed data on the 


new 22's 


* Technical paper by Herr Doktor Ing. Helmut N. Greindloutten 


presented at the 1956 World Conference on the Forces of 


Ricoverbrigational Pingschafft in Hamburg 


IG 


A 


SIGMA INSTRUMENTS, INC., 


62 Pearl Street, So. Braintree, Boston 85, Massachusetts 


For additional information on all items on this page, use post card on last page 


NEW PRODUCTS 


continued) 


ing a coaxial line into a load 
impedance through a pair of dis- 
charged contacts 

The output pulses produce a 
broad r-f spectrum: 100 to 1,000 
me, flat within db. Thi 
level of 


energy can be used to: measure 


known 


output broadband pulse 
noise figure; determine bandwidth; 


study transient responses; as a 
calibrating standard for noise and 
field intensity meters; 


to test noise 
susceptibility of receivers; for re- 
ceiver alignment; and as a signal 
source for broadband amplifiers or 
for evaluating spectrum analyzers. 

Maximum peak power output is 
9,000 wy per me of 
Maximum average power output is 
79.5 db above ktb. Output level is 
continuously adjustable over a 20 


bandwidth. 


db range. Pulse polarity is auto- 
matically reversed once every 10 
sec. Pulse width is 0.00005 psec. 
Repetition rate is continuously ad- 


justable from 2.5 cps to 2,500 eps. 
Output impedance is 50 ohms. 


R-F VOLTMETER 
two probes provided 


300NTON ELECTRONICS CorP., 738 
Speedwell Ave., Morris Plains, N. J. 
Model 91-A r-f voltmeter provides 
measurements down to 0.001 v from 
0.2 to 400 me. Two probes, a high- 
impedance unit and a 50-ohm type 
with low vswr, are provided. 

A full-wave crystal diode detector 
circuit gives rms response in the 
square law region up to 0.1 v, with 
high readings gradually changing 
from rms to peak response ¢ali- 
brated in rms for sine waves to 3 v 
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Ship fast 


FASTER ON THE GROUND -— United uses special 
equipment to handle your shipment swiftly, deftly! 


FASTER IN THE AIR—United’s “Big Lift” DC-6As with 


weather-mapping radar trim hours off coast-to-coast air time! 


Ship sure 


YOUR SHIPMENT can be preloaded on recessed-wheel 


aluminum pallets for protection and speed in handling! 


MOTORIZED TUG BAR on “Big Lift” Cargoliners 


moves your heaviest shipments with care and precision! 


Ship United 


RESERVED AIR FREIGHT guarantees you space 
dependability on all Cargoliners—and Mainliners! 


AIR FREIGHT SHIPMENT with passenge! plane speed 


and dependability —that’s United’s offer to you! 


P | 
4 y ie { _ 
(6 epee / rN 
mh j 
ba sate fT ane 
i @ ot 5 r 


Semen il ctneniemtionaanae 


Examples of United's low Air Freight rates 
per 100 pounds* 
CHICAGO to CLEVELAND . ...... $4.78 
DENVER to OMAHA ee ee $6.42 
NEW YORK to CHICAGO. . 1... ws. $7.50 
SEATTLE to LOS ANGELES cee On $12.02 
PHILADELPHIA to PORTLAND... . . $24.15 
SAN FRANCISCO to BOSTON era $27.00 
*These are the rates for most ce ulitic They are ofter 


lower for larger shipment vale hown are for intormatior 
onl ire ubject to chang d do not include the 3 


federal tax on dom , 
mai 
ry —eanewell 


For service or information, call the nearest United Air Lines Representative. Write for free Air 
Freight booklet, Cargo Sales Division, Dept. V-8, United Air Lines, 5959 S. Cicero Ave., Chicago 38 
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when you need 


Molded Ove i Deve 


sasssesses you need PILDIC 


You might compare an original PHALO molded 


plug to a special art commission. After all, it does take a 
very special talent to create originals in any business! 
Throughout the electronic and electrical 

industry, Phalo gets the first shot 


at some of the best plugs. 


Get the PHALO catalog 


PLASTICS CORPORATION 
She Cuslon ‘ Insulate Hn Hewson 


CORNER COMMERCIAL STREET 
WORCESTER, MASS 


insulated Wires, Cables — Cord Set Assemblies 


NEW PRODUCTS continued 


maximum. As a power meter with 
the 50-ohm probe, the instrument 


can measure down to 0.02 pw. 


POWER SUPPLY 


rugged and convenient 


PRECISE MEASUREMENTS Co., 942 
Kings Highway, Brooklyn 23, N. Y., 
announces a completely redesigned 
power supply. Input is regular 115 
v 60-cycle line. Output voltages are 
adjustable with a convenient front 
panel control. Standard models are 
available with the following ranges: 
5,000 v, 2,500 v, 10,000 v, and 15,000 
v and 25,000 v. Output is well fil- 
tered direct current. Regulated 
models offer close output stabiliza- 
tion against line and load changes. 
Large 6-in. mirror scale, 1-percent 
kilovoltmeter shows exact output 
voltage 


SILICON RECTIFIERS 
1,500-v, single junction 


TEXAS INSTRUMENTS INC., 6000 
Lemmon Ave., Dallas 9, Texas. Five 
production types of silicon recti- 
fiers featuring a single grown junce- 
tion element with 1,500-v break- 
down voltage are announced. They 
are available with stable operation 


For additional information on all items on this page, use pos? card on last page August 1956 — ELECTRONICS 





Electron-Tube Transconductance (gm) Tester 
measures Electrode Currents 
as low as 0.0000001 ampere! 


RCA WT-100A MicroMhoMeter enables equipment design engineers to measure 
electron-tube grid and interelectrode-leakage currents for critical circuit applications 


ae oy 


Typical analysis 
and measurement of 
reverse and forward 
grid currents 


Retarding potential point 


Reverse grid currents 
due to gas, grid emis 
sion, and leakage in 
the order of tenths of 
a microampere can 
be measured 


measures reverse grid currents (gas, grid emission, 
and leakage currents 

measures forward grid currents (initial electron 
velocity and work-function currents) 

measures heater-cathode leakage currents (internal 
power supplies provide —100 to +300 volts for test) 
measures interelectrode leakage currents between 
any combination of electrodes (internal power 
supplies provide —100 to +300 volts for test) 


RCA WT-100A Electron-Tube MicroMhoMeter 
is a laboratory-quality instrument which brings a 
reliable concept of tube-testing technique to users 
of tubes—on the production line, in the laboratory, 
and in circuit design. Uniquely designed, 
compact, and self-contained, the W'T-1L00A 

offers versatility and accuracy comparable 

to that of more elaborate and complex 

laboratory equipment used for measuring 
transconductance and electrode currents. For 
detailed brochure, write RCA, Commercial 
Engineering, Section H19W, Harrison, N. J. 


,-~ 
MP) TEST EQUIPMENT 


ey Radio Corporation of America, Harrison, New Jersey 
® 


Forward grid current 
aue to initial electron 
velocity and contact 
potentiate in the order 
of tenths of a micro 
ampere can be 


reassured 


RCA WT-100A 
MICROMHOMETER . . . $785.00°* 


** User Price (optional) 


SPECIAL FEATURES OF THIS REMARKABLE INSTRUMENT 


® Measures true transconductance with better than © 3% accu- 
racy ® Built-in shorts test for any combination of tube elements 
® Measures transconductance up to 100,000 umhos—in 6 ranges 
® Measures transconductance of low-plate-resistance types and 
high-perveonce types @ Measures control-grid-to-plate, sereen- 
grid-to-plate, and suppressor-grid-to-plate transconductances @ 
Measures heater currents including 600-ma series-string TV 
types @ Built-in calibrating circuit—no null meters or extra de- 
vices required ® Has easy-to-read meter for all measurements ® 
VoltOhmyst*-type circuit for current measurements—has full- 
scale, reading of 3 pamps on lowest current range ®@ Electronically 
protected burn-oui-proof meter @ Regulated power supplies for 
all de voltages © 250-ma de supply for filaments of battery 
operated tube types. "Registered U.S. trademark 
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NEW PRODUCTS continued) 


up to 150 C and forward current 


THERE’S ~_ ee 
| >» Models—Available in two types 


@ Critical magnetic and electric of axial and stud half-wave models 


) and a full-wave plug-in model, these 
TIC TRIMMER POT hermetically sealed rectifiers elimi- 
nate the need for filament power. 


ae The axial models, 1N543 and 
Balancing adjustment, rE . . . 


IN543A, allow point-to-point wir- 


© for ev ery ing; types 1N544 and 1N544A are 


studmounted for maximum heat 


li dissipation; the plug-in model 
app ication TI/680, can be used in many appli- 
cations to replace the JAN 6X4 
er ompensation rectifier tube. 

rr Parameter © All rectifiers are heat cycled from 
@ Fixed reference circuits 55 to +75 C with 95 percent 
humidity four times and from —55 
to +150 C for four additional cy- 
TIC manufactures in production cuantities cles to insure maximum reliability, 
the most complete line of precision trimmer stability and long life under ex- 
potentiometers in the industry. Common to treme environmental 
all TIC trimmers is the unexcelled TIC 
quality construction and ad- 
vanced design. The wide selec- 
tion of sizes and shapes, in addi- 
tion to the wide range of power 
and temperature capabilities, 
permit selection of units of 
maximum compatibility with a 

specific application. 


o paiwstin® 


conditions. 
Bulletins containing complete de- 
sign data, including characteristic 
curves, are available. 


The TIC Trimmer Potentiometer Line in- 
cludes units from % inch to 1 inch in size... 
50 to 100K ohms in resistance .... —55° C 
to +145° C temperature range . . . power 
ratings up to 4 watts. Advanced mechanical 
design provides extremely precise, stable ad- 
justments under all forms of adverse environ- 
mental conditions. 


TIC was the originator of the high stability SF POWER CONVERTERS 


subminiature trimmer pots. For example the ss 

original metal-film potentiometer, the TIC for Proce Vee 

RFT Metlfilm, represents the outstanding ad- ” MANUFACTURER of” - JAMES VIBRAPOWR CoO., 4050 North 
vance high stability trimmer potentiometer THE WORLD'S FImEST. = Rockwell St., 
design. The RFT contains a resistance ele- 

ment of metallic film that provides infinite PIONEER 
resolution for ultra-fine trimming. Compact- ‘PRECISION WIRE- WOUND - 
ness of the RFT permits stacking 7 to the POTENTIOMETERS 2 signed to supply 117 v rs = 
square inch. Latest addition to the TIC Trim- - tremely accurate output frequen- 
mer Line is the new low cost RWT which, =» FOREMOST IN THE : cies. The converters are for instru- 
like the RFT, provides adjustment by use of a — nEW DESIGNS mentation requiring a precision 
25-turn lead screw. ba frequency time base. Geophysical 


Complete information on the TIC Trimmer OneQuALED on prom recording and exploration is a typi- 


Potentiometer Line is available upon request. PROTOTYPE cal application. 


Chicago 18, IIL, an- 


* = nounces a new line of precision 


power converters. They are de- 


> Specifications—Models are avail- 
able with either 12 or 24 v d-c 
input. Nominal voltage output is 


TECHNOLOGY SPE a mL 117 v. Frequency outputs available 
Ps are 50, 60 or 100 eps, all with an 

569 Main Street, Acton, Mass., COlonial’3-7711, ener of 1 part in 1 million. 
West Coast Mail Address, Box 3941, No. Holl wood, C The power converters operate on 


a new principle of lock-in vibrators 
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ELECTRICAL ENGINEERS... 
HERE’S A GATEWAY TO A BRIGHT FUTURE 


This ts LINK 


THE POSITION: Link offers experienced electrical engineers excellent oppor- 
tunities in Research and Development in transistor circuitry, servo-mechanisms, 
and digital computer techniques. Here you can develop your own potential — 
you'll work on interesting and diversified projects . . . your fellow-workers will 
include leaders in the field. 

Excellent employee benefits include liberal moving allowances. Opportunities 
for advancement are as great as your engineering vision can make them. 


THE COMPANY, ITS PRODUCTS AND 


FACILITIES: Thousands of Link trainers, many hun- 
dreds of Link jet flight simulators were built in this 
plant. Other products manufactured here include 
computers and their components, servo-mechanisms, 
gear boxes, and many electronic measuring devices. 

As today’s flight simulators reach final assembly, 
research on the models to match tomorrow’s flights 
goes on. 


Plant No.1 


THE COMMUNITY: Binghamton offers all urban 


facilities, yet is close to the beautiful vacationland of 
upstate New York. Here’s an ideal suburban environ- 
ment for your family — and unlimited recreational 
facilities, too. There’s plenty of fishing, swimming, and 
golfing opportunities — all within minutes from your 
future home. 


Qualified electronic engineers please send 
your resumes to Manager of Employment 


AVIATION, inc. 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


een einanamron, mew vonn 
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su) 46. PRESENTS... 


a VTVM operating to 700 MCS 


the NEW 800B 


FEATURING 


a 
, ie rn al 


9 
| 


Frequency response to 700 MCS 
DC voltage ranges—.lv to 30kv. 


Wide resistance range —0.02 ohm to 
5000 megohm 


Wide current range —0.00!1 micro- 
ampere to 0.1 ampere 


AC voltage ranges —0.lv to 300v 


NU 


TRY THIS TOP NOTCH 
VOLTMETER in Your Laboratory 


mw FREE TRIAL 


Nothing compares with personal observation and inspection in 
evaluating the true merit of a precision test instrument. Compare 
the advantages of the versatile 800B — The Measurement Lab- 
oratory in One Compact Instrument, Use it in your work as a 
voltmeter, millivoltmeter, milliammeter, microammeter, millimi- 
croammeter, ohmmeter, and megohmmeter, Put its precision 


construction and unique design to the acid test of your personal 
Inspection, 


Check the effect of the 800B’s high feedback developed across 
a maga resistance (not across meter-coil resistance) on 
stability . . . elimination of tube-aging problem . . . and lower 
full-scale ranges, Also, you will be able to see insensitivity 
of the 800B to line-voltage fluctuations —a result of its 
special voltage regulated plate and filament supply. 


Ask for your free trial at no obligation, today! Complete speci 
heations also available upon request. 


ot] E . : ' as Pea : 
Sgt“ 8P ; eRe ae 4 ge ae ‘ 
520 MAIN STREET ACTON, MASS. 
| SAA PN OSE LL EE EG 
Visit vs ot Booth 2258 at the ISA Instrument-Automation Conference and Exhibit 
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NEW PRODUCTS (continued 


which result in overall efficiencies 
of up to 75 percent. Power output 
up to 150 w is available. 


a 
2 
2 
= 


PULSE TRANSFORMERS 


feature fast rise time 


ALLEN B. DUMONT LABORATORIES, 
INC., 750 Bloomfield Ave., Clifton, 
N. J., has available a line of minia- 
ture and subminiature pulse trans- 
formers offering fast rise times 
and high duty cycles. Advanced 
design will extend the use of pulse 
transformers in blocking oscillator 
and coupling circuitry for high- 
speed digital computers—especially 
airborne types. 

Some of these transformers have 
been operated at repetition rates of 
5 to 6 me, and it is possible to ob- 
tain up to 40 percent duty cycle 
without backswing. 

The transformers are either 
molded in epoxy resin, wound in 
a ferrite pot-core, or encased in an 
aluminum can. Typical examples 
are the quarter-ounce type 22136 
blocking oscillator and coupling 
transformer, and two coupling 
transformers; and types 22127 and 
22128, each weighing #4 oz. The 
inductances, measured at 1,000 cps, 
0.1 v, with no load conditions, are 
1.2 mh, 1 mh and 1.3 mh respec- 
tively. All three transformers have 
a maximum voltage rating of 1,000 
v d-c, 

Further information is available 
from the company. 


RECYCLING TIMER 


a fully enclosed unit 


FARMER ELECTRIC PRODUCTS Co., 
INc., 2300 Washington St., Newton 
Lower Falls, Mass. The new model 
3CK electronic timer is a fully en- 
closed unit with independently ad- 
justable time ranges for both ON 
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NEW PRODUCTS continued 


These FREE BOOKS give you 
much of tomorrow’s 
Flectronics news... TODAY 


NEWS ABOUT: Plectronic control systems and component 
© Countermeasures equipment @ Waveguide switches 
© Coaxtal switches e Airborne alternators and actuators 
and OFF cycles of 1.5, 3, 6 and 12 
seconds (standard). It can easily 
be converted to a single time-cycle 


operation by the removal of one sovanceeay) * $90 8106 ow 


tube from the unit, an ideal feature 


vemes 


for laboratory use, as is the provi- 
sion for back-of-panel or bench 
mounting. Fully enclosed terminals 
are easily accessible by removal of 
back cover. 


> Additional Data—lIt also retains 
the important features of other 
Farmer timers, such as: instant 
starting cold-cathode tubes that re- 
quire no warmup time; tube cut out 
during timed-out periods assuring 
long tube life; plug-in relays for 
easy servicing; 8-ampere, spdt load 
contacts for 115 v a-e operation, 
(25 to 400 cps). Model 3 timer is 
5 in. high by 44 in. wide by 3 { in. 
deep. 

List price is $52. Quantity dis- 
counts are available 


These brand-new books are your 
1956 guides to the latest advancements to come from 
the expert electronic engineering and production staffs 
of Chompson, offering you the most modern 
facilities to he Ip solve your every 


ele ctronic problem. 


Llectionics Division 


H-V CONNECTORS pene: 2196 CLARKWOOD ROAD 


, CLEVELAND HI 
in two and three contacts en 3, OHIO 


DeJ UR-AMSCO Corp., 45-01 North 
ern Blvd., Long Island City 1, N. ¥ 


ELECTRONICS DIVISION, DEPT. E-8 
has announced a new group of pre 


THOMPSON PRODUCTS 


2196 Clarkwood Road 
two and three contacts designed for Cleveland 3, Ohio 


AN24 shell. They were developed 
for altitude applications where 


cision h-v pressurized connectors it 


Please send mea FREE ) { Blects 


. Nome 
leads are required for pressure- Citic 
tight instrumentation. Maximum Addres 
air leakage between contacts and City 


insert, and insert and shells is less 
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UNIFORM AS 


THE ATOM 


Somers Thin Strip now Gauged by Nuclear Energy 


Actual recording of clad steel 
being rolled to .0065”" within a 
tolerance of * .0002"; virtually 
all the metal is within * .0001” 
(between the heavy vertical 
lines), 


To meet the increasing demands of elec- 
tronics and other industries for uniform 
closer tolerances, Somers Brass has taken 
advantage of one of the latest develop- 
ments in the electronic field by installing the 
first Accu-Ray gauges in the non-ferrous 
industry. These units make it possible to 
check and control thickness from edge 
to edge throughout each coil to a degree 
of accuracy never before known. 


Accu-Ray gauging is typical of the modern 
methods Somers combines with engineer- 
ing experience to provide thin strip metal 
to your most rigid specifications. Nickel, 
Monel, and Nickel Alloys from .020” to 
.00075”". Brass, Bronze, Copper and Alloys 
from .010” to .00075”. 


For Exacting Standards only 


SOMERS BRASS COMPANY, INC., 112 BALDWIN AVE, WATERBURY, CONNECTICUT 
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NEW PRODUCTS (continued) 


than 1 cu in. of air per hr at an 
ambient temperature of 25 C when 
the plug is subject to a pressure dif- 
ferential of 30 psi. 

Sealing is accomplished by the 
use of individual O rings. Non- 
rotating contacts are removable for 
wiring. Inserts are mineral filled 
Melamine (MIL-P-14D, type MME). 

For complete information, includ- 
ing outline drawings and specifica- 
tions, write for bulletin 46C. 


MERCURY SWITCH PULSER 


for spectrometry circuits 


HAMNER ELECTRONICS Co., INC., 
P. O. Box 531, Princeton, N. J., has 
produced the N-101 mercury switch 
pulser. The instrument is ideally 
suitable for calibration and stabil- 
ity measurements involving scintil- 
lation spectrometry circuits. 


> Highlights—The unit features 
continuously adjustable rise time 
(0.03 to 0.5 sec); output delivers 
up to 10 ma (maximum 22 v) 
either polarity and is continuously 
variable with better than 0.1 per- 
cent linearity ; 
source; and stability better than 
0.1 percent per day after initial 
warmup. 

The N-101 is constructed for re- 
lay rack mounting or table top use. 
Power requirements are 115 v, 60 
A descriptive brochure 


battery pulse 


cps. 18 w. 
is available. 


VERNIER CAPACITOR 


for computer applications 


BALCO RESEARCH LABORATORIES, 49- 
53 Edison Place, Newark, N. J. 
The V-Cap vernier capacitor is spe- 
cifically designed for computer ap- 
plications where a 0.1 to Il-sf 
capacitor must be adjusted to an 
accuracy of better than 0.05 percent 
and where high orders of stability 
are needed. It features an almost 
undetectable dielectric absorption 
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NEW PRODUCTS continued 


and insulation resistan of 10“ 
ohms. Dissipation factor is only 
0.0005 


> Other Features—Range of ad- 
justment is 1 percent on either 
the nominal capacitance and 
adjustment accurac limited only 
solution of the measure 
hnique. High stability is 
special treatment of the 
the use of extremely 
lanical design, and by a 
veloped system for ac- 

the capacitance 
Ti 
Hermetic sealing is maintained 
for the life of the unit by the use of 
soldered joints. The case is of one- 
piece construction with wall thick- 
ness averaging { in. The movement 
necessary for the control of the 
capacitance is transmitted through 
a metal bellows. Adjustment is ac- 
complished by rotation of the stain- 
less steel screw at the top of the 

unit 


A-C POWER SOURCE 


two new models 


BEHLMAN ENGINEERING Co., 114 So. 
Hollywood Way, Burbank Calif 
New additions to the Invertron line 


of e a-c 1 


powel sources are 


For additional information on all items on this page 
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hbow!ls as bombsight windows. $ 


g fis 
. by new adaptation of diamond cutting wheels, ring-shaped 


laps, and induction-heat blocking. Find out how B&L advance technology 


can help expedite yowr contract plans. 
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FISHBOWLS THAT FLY! 


You'll recognize these flyin 
production possible . . 


use post card on last page 


WRITE FOR COMPLIMENTARY 
COPY OF LIMITED EDITION, 
“OPTICAL COMPETENCE”’ 

(on official letterhead, please, 


BAUSCH 6 LOMB 


indicating title). Bausch & Lomb 


Paul Street, 


O8 St. 


> 


Optical Co., 81 


a ee 


» 
“> 


Rochester 





Get Precision at a New 
Low Price! 


GAMEWELL’S ~ 


(-20 


Nyaa a 


Aah 


Cy as 


The New G-20 gives you a truly precision po- 
tentiometer with many characteristics found 
only in pots costing twice as much. Here are 
the outstanding features... 


@ Linearity is 0.5 or better 
Radial or Rear Extension Turret Terminals 
Non-metallic housing uses material of high 
dimensional stability that is inherently 
fungus-proof and moisture resistant 
Servo, Threaded-Bushing or Flange Type 
Mountings 


Power rating 1.5 watts at 65°C (derated to 
0 at 150°C) 


Gamewell gives you this high quality at low 
cost by new design techniques and high pro- 
duction methods 


See how many applications can use this new 
G-20. It is ideal where you require good pre- 
cision at a bargain price for industrial and 
commercial apparatus. Gamewell is ready to 
supply these in quantity now. 


THE GAMEWELL COMPANY 


NEWTON UPPER FALLS 64, MASS, 


PRECISION POTENTIOMETERS 


Manufacturers of Precision Electrical Equipment Since 1855 


Technical Data 


Resistance, Max. 
63,000 ohms +5% 


Resistance, Min. 20 ohms +5% 
Linearity Std + 0.5 
Electrical Angle 340° + 3° 
Max. No. of Turns 2100 
Watts at 65°C = 5 
Torque Max........10Z.—in. 
Max, Temperature 150°C 


Weight...... BU: 


4.40 NC-2B 3-Holes 
Equally Spaced on 500 R. 


NEW PRODUCTS continued) 


the 1.5 kva and 2 kva models, both 
featuring the accuracy, stability 
and regulation of previously avail- 
able lower power units. 

The model shown has a power 
output of 1.5 kva three phase, with 
output frequency continuously vari- 
able from 350 to 450 cps 


PICTURE TUBE 


for portable tv receivers 


RADIO Corp. OF AMERICA, Harrison, 
N. J., has developed a short, light- 
weight rectangular, glass tv pic- 
ture tube having a diagonal di- 
mension of 14 in. and a viewing 
area of 106 sq in., intended pri- 
marily for low-cost, portable tv 
receivers. The tube (type 14RP4A) 
is identical to the 14RP4 except 
that it has an aluminized screen. 

Employing 90-deg deflection, the 
14RP4A weighs only 84 lb and is 
approximately 2 in. shorter than a 
type having the same size face 
plate and 70-deg deflection. Other 
design features include an external 
conductive bulb coating which, 
with the internal conductive coat- 
ing, forms a supplementary film 
capacitor, and an ion-trap gun re 
quiring an_ external single-field 
magnet. 


TINY RELAY 
a 6 pdt unit 


U. S. RELAY Co., Los Angeles, Calif. 
The S-308 series, a 6 pole, double- 
throw relay, offers the characteris- 
tics of the S-309 4-pole series. 
Contact ratings are 2 amperes, non- 
inductive, at 29 v d-c. Also avail- 
able in 5 amperes at 29 v d-c, it will 
meet or exceed specification MIL-R- 
5757B with vibrational character- 
istics of 10 g through 2,000 eps. 
The relays feature electronically 
measured contact pressures during 
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veW PRODUCTS continued 


manufacture and testing. All final 
adjustments are made after the 
relay is sealed. There is no internal 
wiring, and nongaseous silicone 
materials are used throughout. 

These units may be obtained for 
dry circuit or low-level operation, 
with mounting arrangements to 
customers’ requirements and speci- 
fications. 


ADHESIVE 


improves printed circuits 


HOUGHTON LABORATORIES,  INC., 
Olean, N.Y. Uniform peel 
strengths of over 12 lb per in. of 
width for copper clad laminates are 
now available from several lami 
nate manufacturers using Hysol 
2217 in a new bonding process de 
veloped by Houghton Labs. 

Twelve lb per in. of width is 
more than double the peel strength 
of most copper clad laminates used 
heretofore. The new process as- 
sures uniform strength from sheet 
to sheet. 

Exhaustive outside laboratory 
tests have proven excellent solder 
dip resistance limited in tempera 
ture only by the base liminate itself. 
Higher temperature solder baths 
result not only in better reliability, 
but in shorter soldering cycles and 
increased production 


ae 
(lilac 
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DIGITAL COMPUTER 


for data processing 


BYRON JACKSON ELECTRONIC DiIv., 
Borg-Warner Corp., Los Angeles 54, 
Calif., has developed a digital com- 
puter designed for use with the 
frequency signals from Vibrotron 
electronic gages in advanced data 
processing systems. Known as the 
model 309 PTF digital computer, 
this frequency-counter type com 
puter is small (144 in. deep by 7 in 


‘ 


high by 19 in. wide for standard 


ELECTRONICS ie August, 1956 For additional information or 


There’s a dependable 


end” ‘h 


\ 


every electrical circuit 


AN30578 
Cable Clamp 


AN "A" 
General Duty 


AN "C" 
Pressurized 


AN "E” 
Environment 
Resistant 


These electrical connectors are designed and built to 
provide maximum performance under the most rugged 
operating conditions, 

Well recognized for outstanding characteristics of 
resistance to moisture and vibration, these connectors 
ire provided in a variety of AN types. 

Qur Sales Department will be glad to furnish com- 


plete information on request. *Trademark 


SCINTILLA DIVISION OF 


SIDNEY, NEW YORK 


Export Sales and Service: Bendix International Division 
205 East 42nd St., New York 17, N.Y 
Canadian Representatives Aviation Electric Ltd 
200 Laurentien Bivd., St. Laurent, Montreal 9, Quebec 
FACTORY BRANCH OFFICES 

117 £. Providencia Avenue, Burbank, California ¢ 512 West Avenue, Jenkintown, Pennsy! 
yania « Stephenson Buriding, 6560 Cass Avenue, Detroit 2, Michigan « 5906 North Port 
Washington Road, Milwaukee 17, Wisconsin « American Building, 4 5S. Main Street 
Dayton 2, Ohio « 8401 Cedar Springs Road, Dallas 19, Texas « Boeing Field, Seattle # 

Washington « 1/01 “K”" Street, N. W., Washington 6, 0 


this page, use post card on last page 





Instead of 
10 Components... 


10 INSERTIONS 


There are still 
10 Components 
BUT... 
ONLY 1 INSERTION 
Result: Reduced Costs 


x 


*“PAC” modules can contain up 
to 90 Resistor and Capacitor 
elements per unit, 


WRITE FOR ENGINEERING BULLETIN 450-1 and 
INFORMATION ON OUR "'PAC’’ EXPERIMENTAL DESIGN KITS 


aide ERIE ELECTRONICS DIVISION 
: ERIE RESISTOR CORPORATION 


naronta 


SSIPPI © LONDON, ENGLAND * TRENTON, ONTARIO 


NEW PRODUCTS (continued 


relay rack mount) and low-priced. 

It indicates pressure, tempera- 
ture and flow directly in numbers 
from the frequency signals of the 
ensing Vibrotron gages. This new 
VTE computer gives a visual read- 
out from 000 to 999 in steps of 1, 
thus providing a percentage type in- 
dication of maximum utilization of 
digits, 

Performance is read _ instantly 
and no external translation is re- 
quired. For example, as pressure 
goes up at the sensing point, the 
numerical read-out is shown as an 
exact percentage increase on the 
PTF computer face. 

Digital output signals from the 
computer can be made available in 
either binary or decimal form. Ad- 
ditional information on the com- 
puter and other system component 
can be secured by requesting the 
technical file titled “Make Your 
Systems Count.” 


HIPOT TESTER 


with 5-va circuit breaker 


PESCHEL ELECTRONICS INC., 17 Gar- 
den St., New Rochelle, N. Y., has 
announced a new improved line of 
sensitive HiPot testers which auto- 
matically deenergize high voltage 
when leakage current in samples 
reaches 5 pa, 

Models are available from 2 kv 
up to 120 kv and special! units can 
be custom built. The smaller units 
are adjustable up to 1,000 pa and 
larger units up to 5,000 sa. 

Series H HiPot tester allows con- 
venient and accurate dielectric test- 
ing of equipment, components and 
materials. 

Standard features include both 
a-c and d-c outputs and continuously 
adjustable output voltage. Accurate 
hand-calibrated dual scale meter- 
ing which is directly across the h-v 
output can be recalibrated at any 
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NEW PRODUCTS 


time by a simple screw-driver ad- 


justment 

A self-holding primary contacto 
prevents the accidental reapplica 
tion of high voltage after a lin 
failure. The unit is complete wi 
full safety controls and dead-front 
panel controls; safety resistor in 
d-c output lead 


WIRE-WOUND CONTROLS 


for printed wiring 


CLAROSTAT MFG. Co., INC., Dover, 
N. H. For fast, efficient insertion 
in printed-wiring assemblies, a re- 
designed version of the space-sav- 
ing series 39 Humdinger control is 
announced, Mounting is by two 
tabs for positive locking to printed- 
wiring board. Control is rated at 
2 w. Resistance range is from 4 
ohms to 5,000 ohms. The controls 
measure { in. in diameter by in. 
deep. Adjustment is by screwdriver 
slot. For further details, request 
Form No, 754303. 


2 


*y. 
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MICROWAVE DIODES 


in reversible assemblies 


MICROWAVE ASSOCIATES, IN«¢ 
Cummington St., Boston, Mass., h 
available mixer and video cartridge 
type silicon diodes in convenient 
reversible assemblies. Normal po- 
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FOR 
Radios 
TV's 


Computer 
Assemblies 


Instruments 


Record 
Players 


Military 
Equipment 


Communication 
Equipment 


Test Devices 


Business 
Machines 


Electronic 
Organs 


Automatic 
industrial 
Controls 
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The three types in which ERIE 
Dise Ceramicons are available are 
offered in a wide range of values 
The capacitors have flat ceramic 
dielectrics with fired silver elec 
trodes to which lead wires are 
firmly soldered. The completed 
units are given a protective coat 
ing of phenolic which is vacuum 
wax impregnated for excellent 
moisture seal. Dise Ceramicons 
are made in six sizes ranging from 
5/16” max. to 3/4” max. diameter 
Write for complete description and 
specifications 


AVAILABLE 
IN 3. TYPES 


TEMPERATURE COMPENSATING 


Dise Ceramicons offer a wide combination 
of temperature coefficient and capacitance 
value They meet all requirements for 
RETMA REC.107A Glass 1 ceramic capac 
itors. Available in capacity ranges trom 1.5 
to 2810 mmf at 500 V 1).C W. and tempera 
ture coefficients ranging from P120 through 
N5600 


GENERAL PURPOSE Litse Ceramicons 


have low series inductance which assures 
efficient high frequency operation Values 
from 15 mmf to .02 mid. Rated at SOO 
Volts D¢ Working 


HIGH VOLTAGE 1) « Ceramicons employ 


the same basic diameters and design that 
have been standardized in 0 volt ceramu 
capacitor Conservative voltage rating be 
ginning at 1 KV DC W. are based on ex 
tensive life test data 


ry r ta) 


HOLLY SPRINGS, MISSISSIPPI * LONDON, INGLAND + 


ERIE ELECTRONICS DIVISION 


ERIE RESISTOR CORPORATION 
vy rope et 


INTON, ONTARIO 





Official U. §. Air Force Photograph 


Where a miss is 
worse than a mile 


Today's new airborne weapons demand new standards 
of reliability. 

Failure of even one part, for example, in the complex 
fire control computer of a modern interceptor like the 
F-102A (above) could nullify all the engineering skill that 
went into its design and construction. Even worse, such 
failure could cause a collision with target debris or allow 
the escape of a target bearing nuclear or thermonuclear 
weapons. 

Reliability is one good reason engineers picked Bristol’s® 
Syncroverter® high-speed polar relays for the fire control 
equipment, 

These high-speed relays have a normal life of billions of 
operations in -#* circuit applications. They are available 
in SPDT and DPDT models. They're reli- 
able in such equipment as air-to-ground 
telemetering, analog and digital computers, 
aircraft or missile control, carrier-current 
switching, as well as others. 

Your application may require different 
specs from those listed below. But chances 
are you'll find what you need in Bristol’s 
broad Syncroverter line. Write for complete 
data. The Bristol Company, 152 Bristol 
Road, Waterbury 20, Conn. 6.43 

Bristol ere high-speed 


relay. Covered by patents. 


TYPICAL CHARACTERISTICS 


Temperature range: —55°C to 100°C 
Operating shock : 30G; 11 milliseconds duration 
Vibration (10-55 cps, see below, mounting): 10G 
Contact ratings: up to 35v, 45 microamperes 
Stray contact capacitance : less than 15 mmid 
Pull-in time (including bounce) : 
as low as 200 microseconds 
Drop-out time: 300 microseconds 
Life: Billions of operations 
Mounting: Octal tube socket; others available, including 
types for vibration to 2000 eps. 


BRISTOL FINE PRECISION INSTRUMENTS 
FOR OVER 67 YEARS 


NEW PRODUCTS (continued 


larity is reversed by shifting the 
end cap assembly to the end marked 
reversed, 

The new reversible cartridge 
diodes are electrically and mechani- 
cally equivalent to and are directly 
interchangeable with standard 
types and meet all requirements of 
MIL-E-1 specifications. The 1N415 
and 1N416 series of reversible sili- 
con diodes discussed are _ inter- 
changeable with the 1N23 and 1N21 
series of forward and_ reverse 
diodes, respectively. 


WIDEBAND AMPLIFIER 
priced at $399 


INSTRUMENTS FOR INDUSTRY, INC., 
150 Glen Cove Road, Mineola, N. Y. 
Model 380 wide-band amplifier com- 
bines a wide passband with high 
amplification, having 70 db of gain 
over the frequency range from 2 k« 
to 60 me. Input and output imped 
ances are 90 ohms, and the unit 
is supplied with self-contained 
power supply in an instrument case 
84 in. by 104 in. by 123 in. A front 
panel gain control is provided. 


>» Uses—Applications include pulse 
amplification, preamplification for 
counters to increase their sensitiv- 
ity, and use as a general laboratory 
amplifier within its frequency) 
range, 

Model 380 is priced at $399. 


SNAP-ACTION SWITCH 
tiny, rated at 10 amperes 


MILLI-SWITCH CorpP., 1742 Berkeley 
St., Santa Monica, Calif. Model 
B-1-H.A. switch is rated at 10 am- 
peres at 30 v d-c resistive or 8&8 
amperes at 30 v d-c inductive. It 
also features maximum movement 
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NEW PRODUCTS continued 


differential of 0.0015 in.; 0.008 in. 
pretravel; temperature range of 

67 F to 300 F; and excellent 
operating force differential. 

The patented one-piece spring 
construction plus rigid quality con- 
trol and 100-percent inspection of 
critical dimensions and charac- 
teristics assures reliability and 
maintenance of definite operating 
characteristics. No dead-break is 
guaranteed as well as a guarantee 
of 1,000,000 mechanical cycles. 

Housed in a plastic case { in 
wide by @i in, high by 44 in. long, 
the terminals are 24 karat gold 
plated over silver plate. Switches 
are furnished spdt, with one circuit 


normally closed. 


SILICON DIODES 
withstand high temperatures 


INTERNATIONAL RECTIFIER CORP., FE] 
Segundo, Calif., has announced sili- 
con power diodes designed for 
applications where reliability, high 
efficiency and miniaturization, to- 
gether with the ability to withstand 
high ambient temperatures are 
prime requirements. These diodes 
are rated for 300 ma d-c rectified 
output current when mounted by 
leads in free air at ambient tem 
peratures up to 100 C. When 
mounted on cooling fins, the diodes 
can be rated for 1.25 amperes recti- 
fied output current at a case tem 
perature up to 150 C. Peak inverse 
voltage ratings range from 50 to 
600 Vv. 

The rectifying barrier of this 


ey ae eee 
} with stop 


Miore contact 
combinations 


within medium-duty power range 


Centralab Series PA-230 
Meets the Rotary Power Switch 


req ‘irement 


(7'. amps. — 115 v.a.c.) 


Transmitter 
Ra decetel, Waters can be stacked up to 20 sections per switch 


control Grade L-5A Steatite sections have low loss 
factor Ope rating voltages up to JOOO volts R M.S 
Laboratory 60 cps, between electrical circuit 
festing 
Available in a number of swit hing configuration 
Other military : horting or non-shorting 


and conmmercia 


Smooth-operating, roller-bearing index insure 
application i minimum of 25,000 operating cycle 


<> Square rotor shaft prevents “play” in rotation 


See Centralab’s provides pin-point accuracy 


new products ; AD Coined ilver contact for better current 
in Booth 1225 carrying characteristi 

at the 
WESCON Show 


ab A DIVISION OF GLOBE-UNIONINC. 
® enue * Milwaukee 


JLitt base Keete A 


1, Wisconsin 


Je 


I oromt Ontario 


\y . 3 a 


VARIAGLE ENGINEERED FACKAGEO caenawic 
REGISTORG CERAMICE f.ectaonmic cimcyurts aPACiToOns 
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assures Maximum Stability 


n AMPERITE 


RELAYS and REGULATORS 
Thermostatic DELAY RELAYS 


2 to 180 Seconds 


Actuated by a heater, they operate on A.C., D.C., 
or Pulsating Current. 


Hermetically sealed. Not affected by altitude, 
moisture, or other climate changes. 


SPST only — normally open or normally closed. 


Amperite Thermostatic Delay Relays are com- 
pensated for ambient temperature changes from 
—55° to +70° C. Heaters consume approximately 
2 W. and may be operated continuously. The units 
MINIATURE are most compact, rugged, explosion-proof, long- 
STANDARD lived, and — inexpensive! 


PROBLEM? Send f TYPES: Standard Radio Octal, and 9-Pin Miniature 
one ve Also — Amperite Differential Relays: Used for auto- 


Bulletin No. TR-81 matic overload, under-voltage or under-current protection. 


BALLAST REGULATORS 


Amperite Regulators are designed to keep the current in a circuit 
automatically regulated at a definite value (for example, 0.5 amp. ) 

For currents of 60 ma, to 5 amps. Operate on A.C., D.C., Pul- 
sating Current 


oruy ‘witht ampanire ee 
CHARGER! VOLTAGE VARIES 


VARIES APPROX NLY Vy f Py, ; 
T6hL 90% | 2% alts ee Te ; 


Hermetically sealed, they are not affected by changes in altitude, 
ambient temperature (—55° to +90 C.), or humidity... Rugged, 
light, compact, most inexpensive, Ks 


4 


Write for 4-page Technical Bulletin No. AB-51 7o 


AMPERITE CO., Inc. 
561 Broadway, New York 12, N. Y. 
Telephone: CAnal 6-1446 


In Canada: Atlas Radio Corp., Ltd 
50 Wingold Ave., Toronto 10, Ontario. 


“A 


ae 


Individual inspection 
and double-checking 
assures top quality 

of Amperite products 
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silicon diode is formed by the fused 
junction principle which results in 
excellent electrical and mechanical 
stability. This junction is her- 
metically sealed in an all-welded, 
shock-proof housing with pigtail 
leads firmly and durably welded to 
the terminals. No solders or fluxes 
are used in sealing the diode, thus 
assuring complete absence of con 
tamination 

The silicon power diodes are 
available in two styles—standard 
power supply types for industrial 
applications and magnetic amplifier 
types for spec ial low leakage appli- 
cations and in two current ratings 
for each style. They are also avail- 
able in both the pigtail lead and 
stud mounted constructions. 


THERMAL IGNITRON 


for resistance welders 


NATIONAL ELECTRONICS, INé 

Geneva, Ill. The NL-1022 thermal 
ignitron is equivalent to the NL 
5822 with the addition of the ther- 
mostat mounting plate. Its con 
struction gives increased thermal 
mass, more efficient cooling, and a 
self-flushing water system to pre 
vent sediment deposits. 

One thermostat is used per tube 
Thermostats are available for 
either protection of the ignitron or 
for water saving. Use of both 
types of thermostats in an instal 
lation permits utilization of both 


features. 


> Ratings—The NL-1022 is rated: 
1,500 amperes maximum peak cur 
rent at 1,200 maximum peak in 
verse and forward volts or 1,200 


maximum peak amperes at 1,500 
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maximum peak inverse or forward 


volts 


6.25 


“” 


Maximum averaging time is 


Bec. 


TEFLON TAPE 
only 0.0005 in. thick 


ENFLO CorP., Route 
Circle, 


38 at Airport 
N. J. The 
0.0005-in, tape provides for greater 
lefion at cost 


finds wide use in capacitors 


Pennsauken, 


coverage lower and 
, trans- 
formers, and for both wrapped and 
The 
adequate diele 

Teflon 


wrapping 


sintered wires and cables 
thinner tape gives 
tri 
It 


operations 


strength with less 
to handle 
than 


especially on small diamete 


area 
is easier in 


thicket tapes 
ifes 
The new tape is 
rolls 
of 
12 
on 1 


upplied in 
tinuous having 
minimum 

in. to 


in. o-d in diam 


Samples of the tape and a 
the Teflon 


available. 


complete catalog 


Grade L-6 (Body 306) 
Steatite Ceramics 


SERVO AMPLIFIER 


a transistorized assembly 


See Centralab's 
. ; Br wiont new products 
JOHN OSTER MFG. Co., A vioni in Meath 1228 
Wise offer at the 
smaller transist: ervo : WESCON Show 


Di 
sion, Racine, 
rized 
fier assembly mnily 
by Ld 


yain 


measuring ¢ 

in. by 1 in. Its high power 
of 10 } 
heat-sink design 
heat 


to 1 is achieved by a 
vhich rapidly al 
No 


ess 


sipates output trans 


the 


iZe 


former is necessary because 


amplifier works directly into a 


10 servo motor which has 


control winding, Contr 


nedance of the rvo | 250 ohn 


effective ‘sistal tuned 


‘ vne! 
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Small and large parts held to 
extreme ly clo se tole ravices by ( " ntralah 


High dimensional stahilit 
Modulus of 


W 


rupture 70,000 pst 


iter ab orption less than O.1° 


) 


Sale operating 


00" | 


temperature at continuous 


heat, | 


Freedom from cold flow 
Abrasion-re 
Hardne 
Lo 


Di 


istant 


than Moh 


cal 


vreater 


factor only 00395 at | megac per second 


(Hy? 


ipation factor les than 


Dielectric constant of 5.27 at | mewacyvele per second 


Chemically inert 


Freedom from carbonization 
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in Stock for 
quick shipment 


Need relays in a hurry? Call Union 
Switch & Signal. You can get any of the 
standard UNION DC or AC Miniature 
Relays shipped from stock. These are 
available with (1) Plug-in mount, (2) 
Single screw mount, (3) Center of grav- 
ity flange mount, (4) Double screw 
mount, (5) Top flange mount, (6) 
Clamp mount, (7) Bottom flange 
mount, (8) Flange mount. 


OUTSTANDING 
FEATURES 


GOLD ALLOY OR PALLADIUM CONTACTS are 
cleaned by a special process to assure a 
degree of contact reliability unsurpassed 
in this field. Gold alloy contacts are espe- 
cially fitted for dry-circuitry use. 


COIL RESISTANCES UP TO 9,500 OHMS for a 
wide variety of applications. 


HIGH VIBRATION AND SHOCK RESISTANCE 
available with vibration resistance up to 
2,000 cycles at 30 G's and shock in excess 
of 50 G's. 


HIGH LIFE EXPECTANCY. Tested through 
1,000,000 operations. 


UNION Miniature Relays are precision 
made—assembly is quality controlled. All 
meet or exceed the requirements of MIL 
R-5757. Write for a copy of Bulletin 1010 


For additional information on all items on this page, use post card on last page 
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with a 2-yf capacitor. 

Amplifier rating is 1 w at 71 C 
ambient, operating temperature 
range 55 C to 71 C and voltage 
gain approximately 300 to 1. Out- 
put stage of the amplifier consists 
of two H-3 germanium transistors 
operating in class B push-pull. The 
amplifier assembly is encapsulated 
in an epoxy resin. 


> Applications—Uses include com- 
puters, guided missiles and others 
where highly accurate servomecha- 
nisms are required, Variations in 
amplifier design can be made to 
meet many other specific require- 
ments such as input or output 
transformers and power gain. 


STORAGE TUBE 
barrier-grid type 


RADIO Corp, OF AMERICA, Harrison, 
N. J., has released a charge storage 
tube of the barrier grid type for 
use in a variety of information- 
processing systems. The 6499 stor- 
age tube may be operated so that 
(1) the output signal is linearly 
rotated in amplitude to the input 
signal, (2) the output signal is pro- 
portional to the duration of an in- 
put-signal pulse or several input- 
signal pulses occurring within a 
given time interval, or (3) the out- 
put signal is proportional to the 
difference between two successive 
input signals. 

Design features include an elec- 
tron gun capable of providing an 
electron beam having high current 
density and relatively small cross- 
ectional area at ‘the focus. plane, 
and a storage surface having uni- 
form secondary emission to provide 
a uniform output signal. 

Electrostatic deflection of the 
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NEW PRODUCTS continued 


beam is utilized to permit the de- 
sign of deflection circuitry having 
relatively low power consumption 
and providing high speed of re 


sponse, 


™. = 
ee, — 


COAXIAL CHOPPERS 


for military service 


JAMES VIBRAPOWER Co., 4050 North 
Rockwell St., Chicago 18, Ill, an- 
nounces availability of a new line 
of coaxial choppers for high speed 
switching of radio signals at no 
loss. Frequencies up to 440 me can 
be switched with less than 24 to 1 
vswr, 

Models are available in dpdt and 
spdt. Switch can be operated from 
d-c to 150 eps. 

The unit is designed for military 
service and has wide application in 
direction finding equipment, test 
equipment and applications where 
high-speed switching or sampling 
is desired. 


—7 


DISTORTION METER 
measures from 1 to 100 mc 


300NTON ELECTRONICS CORP., 738 
Speedwell Ave., Morris Plains, N. J. 
Model 85B distortion meter has 
been modified to permit its use 
either as a distortion meter or as 
a sensitive broadband r-f voltmeter 

The unit is capable of measuring 
total distortion of an r-f source 


ELECTRONICS il August, 1956 For additional information on all items on this page, 


use post card on last page 


Standard UNION selenium 
rectifier cells, pencil type, 
range in size from %”" to 4” 
diameter, rated from 2.5 to 
40.0 milliamperes per cell; 
and stack-type, 1” x 1” to 
5” x 6”, rated from .180 to 
10.0 amperes per cell in a 
single-phase full-wave 
bridge basis. Special com- 
binations can be made to fit 
practically any current and 
voltage conversion require- 
ments in various hous- 
ings and special shapes, 
Write for complete infor- 
mation. 


LS CT RRS 
UNION Selenium Rectifiers in place 
in the power pack of the “Electro 


Air” electronic air cleaner assure 
long, trouble-free operation. 


1956 





NEW PRODUCTS continued 

. from 1 to 100 me. Used with a 

} : , 50-ohm or a high-impedance probe, 
aT the voltmeter section 


ts has a range 
Custom 3 PLAIN CORE HOLLOW CORE THREADED CORE SLEEVE CORE 
Iron Cores 


. ‘\ As an ultrasensitive wattmeter the 
fo your Q device gives readings down to 
Js 0.02 pw. 
Specifications | \ ; 


TOROIDAL IRON cup TUNING 
INSERT CORE CORE COIL FORM CORE CORE 


of 0.001 to 3 v from 0.2 to 400 me. 


Regardiess of your requirement, we can supply a full 
line of custom iron cores in a variety of sizes and shapes 
for many applications designed for your needs, 
Send us your problems 


EX GLa, 


VM ate Owes EAMES 


UNITED AUDIO PRODUCTS, 202 E. 
19th St., New York 3, N. Y., has 
added a new line of extended range 


a eer { ¥ speakers to the Wigo series. Con- 
; A , ; % centric rings, molded into the cone, 
j % produce additional compliance that 

The Original os & e eS complements the bass frequencies 

Engineered — and produces a high efficiency with 


Economy * 


Iron pregnated cloth suspension adds to 
: the mid-tonal registers, while the 


in that audio spectrum. The im 


Cores orn We originated the ways and means of providing 
aay ENGINEERED ECONOMYIRON CORES at money saving : 7 g 

prices and from stock. Over 14 types are available to support affords wide dispersion of 

cover most insert and threaded applications the higher frequencies. The ERD 

* TRADEMARK 


rubberized apex of the voice coil 


12 speaker may be used as the basis 
for a future two-way system. When 
used with the Wigo cloth suspended 
cone tweeter TW500, perfect bal- 
ance may be attained from 25 to 
18,000 cps through the application 


a 4 - ae : of a crossover frequency at 4,000 
Complete ; _~ he re Ove requency a 
- ra { ‘ > 
Engineering 
Service 


We are the world's largest producers of iron cores 


because we employ the largest, most experienced and AUTOMATIC EQUIPMENT 


most efficient engineering department to enable us to 


design, produce and suggest iron cores which will do for resin mix preparation 
the best job for you 


4 APPLIED ENGINEERING ASSOCIATES, 
Write today . . . tell us your problems oro DY ‘ : re on 
neat bn ated wen did 1952 Flushing Ave., Brooklyn 37, 

N. Y., has available several series 


of equipment designs for continu- 


2 : a Fae Oe ous proportional metering of resins 

] ) ) ] Ff . 3 faa Xe] including abrasive fillers) and 
WV hardeners with component viscosi- 

re ties up to 1,000,000 cps at ambient 

9540 Tulley Avenue Oak Lawn, Illinois veer eee ee 
temperatures, or for special appli- 
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cation at elevated temperatures 


a ae = readily adjust- for Random Vibration Testing: 
abie Tor a wide range of ratios 


and can be used with W or %, 
more components. Epoxies, poly CA Li DY N Ee 
esters, polyurethanes, polysul- 


phides and polyamides are some of Nw a= WAL 


the reactive resin mixes being 
automatically handled by these — 1] COMPLETE 
multi-component proportional F 3 ae MATCHED SYSTEMS 


pensing systems x | , Ni 331 : 
ANALOG FILTERS | eh oe = ; 


Model 200 Amplifier 


metering, mixing and metered dis 


have wide variety of uses 


SPECTRUM INSTRUMENTS, INC., 44 


05 30th Ave., Long Island City 
N. Y. For application at sonic, 


ultrasonic and subsonic frequen 
cies, the BP-160 series analog filter 
features step-adjustable high and 
low end cutoff frequencies, with 
the relatively sharp cutoff rate of 
160 db per octave. Since the volt- ~ ms 

age transfer of the L-C prototype ; Matched wide-band Shaker- Amplifier 
is secured without use of coils, the combinations in 1500, 5,000 and 
customary |-f problems of induct 15,000 pound force ratings 


ance-capacitance classical filters 

When Calidvne first investigated the 

: problem of building random vibration test 

entirely avoided, systems, it recognized the necessity of over-all 

system engineering, if desired performance levels 

> Advantages—The filters afford | were to be achieved. That goal has now been met 

in what is probably the first complete, integrated 
system comprised of matched components 


and performance limitations are 





greatly reduced weight and _ bulk, 
particularly in the lower frequency “Wide-Band” electrodynamic Shakers oper 
models; high dynami signal range ate at higher frequencies on lower input power, 
with low distortion: freedom from for a given armature weight and matched load 
rating. In random testing the load approximates 
impedance matching as affecting the armature weight, and inherent armature 
the transfer characteristic; and, rigidity maintains a high first resonance. ‘The new 
Random Noise Amplifiers are matched power 
s ; sources for the ‘‘wide band’’ Shakers. Made by 
tivity to hum inducing stray field Westinghouse to Calidyne specifications, they 
Perform provide ample power for continuous duty oper 
and speci ation at full performance. At the same time they 
available on rd are capable of supplying instantaneous power 

Call Calidy peaks for random noise tests 


Literature | com The Model 188 Console is a typical control 

j applicz unit for any of several systems. It contains basic 

engineerin Shaker-Amplifier operating controls, input shap 

assistance ing and compensation circuits, plus monitoring and 

Tube Manufacturing Machinery. : other control equipment With these components, 
Field Power Supplies complete the over-all system. 


due to the absence of coils, insensi 


Kisler Engineering CO Inc., 750 
South 13th Street, Newark 3, New THE 


Jersey, announces that it has i 
sued a new and comprehensive 2 ; 


page Catalog No. 88-57 entitled COMPANY 
“Indexing Turntables & Posi 7 


tioners,” 
SALES REPRESENTATIVES 
WALTHAM, MASS NORTHERN NEW ¥ ¥ASHINGTON. C jQUMROUE, WHEW MERCO 
Robert A. Waters, ine ; 
Waltham § ’ 
Component Parts. Switchcraft, | mew waver 
bert A. Wate 
35 ' ’ fulton 7-676 
Inc., 1328 N. Halstead St., Chicago an ss 
‘t 10 cy A 
2a 57 ‘ G Engel BA 
22, I] ( atalog »-)/i contains 25 © Se ° 
& Re 4 
ROGEWOOD, mEw meter 
>. C. Engel & Associotes 
7 . Gadbert 4 “76 


the company’s expanded line, in 


pages of concise information on 


PHELADELPHIA, PA 


( luding Spec ifications, draw ings, Cherina th 8 9692 
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NEW PRODUCTS (continued) 


schematic circuits and prices on 
= >, hol 
component parts. Products include 
designed and : 
jacks, plugs, switches, connectors, 
perfected by hielded k bl bli 
shielded jacks, cable assemblies, 
ee ee “tigate 
jack covers, adapters, audio mixers, 


ee ae ‘ ‘ : . . 
ne jack strips and high-fidelity jumper 
cables. 


Write for a copy of the catalog 
ein on company letterhead. 
Measuring and Test Equipment. 


General Radio Co., 275 Massachu- 
setts Ave., Cambridge 39, Mass., 


° : has announced a 256 page catalog 
Adjacent channel interference - . 
: describing a complete line of elec- 
wag Relative side band level measurements tronic instruments and parts. 
: Uses, chief features, illustrations, 
RF cross modulation eerie 
specifications and prices are in- 


Keying transients cluded. Catalog O is available to 
. ‘ngineers, scientists, urchasing 
Band occupancy studies 2 oie Maps anergy 


offices and executives interested in 


solve it faster Single size band investigations the procurement of electronic 


measuring and test equipment. Re- 


® . 
with quests should be on company or in- 


stitution letterhead. 
PANALY ZOR y = Magnetic Tapes and Films. Min- 


nesota Mining and Mfg. Co., 900 
Fauquier St., St. Paul 6, Minn. 


: ee. Important physical and magnetic 
type = : | rd 2 _ properties of 12 “Scotch” brand 
= - magnetic tapes and films are 


covered in a new technical data 
- e . 
featuring 10 cps resolution booklet. The 12-page booklet covers 
such physical properties as back- 
ing thickness, ultimate tensile 
all problems requiring extremely alae +} Held at adnate iin. 
high resolution. Automatic frequency " strengtn, y . ’ 
control on narrow sweeps. Designed ooo tion at break, residual elongation, 
eee eee Resolution (in cps) tear and impact strength and coef- 


highly accurate instrument assures vs sweep width (in kc) ings a ° 
complete accuracy and speed for : 1TH Poe oT ATH ficient of expansions. Magnetic 


Provides lightning-fast solutions to 


limitless laboratory and production wo} | | titi puAiitt ryt properties discussed include coerciv- 
test « f | : a . . 
Tata ied eal ity, retentivity, coating thickness, 
S”ECIFICATIONS oT re ZL Minimum frequency separation erasure characteristics, bias cur- 
ne } AF required to measure : : , 
Dynamic range: 40 db amplitude ratios E/E, rent requirements, relative low fre- 
© Sweep rates: 30,5,1, and 0.1 cps quency output and relative high 
o > . a ee 
Frequency range: 500 ke to 400 and low frequency sensitivity. 
me usable to 1000 mc : 
Amplitude scale: linear or loga- 
rithmic 


Sweep width: 100 ke maximum, I i ty } : ta Facilities Bulletin. Technol zy 
continuously reducible to 0 ke ner OTH 6 Y PET i | Tee Instrument Corp. of California, 


Cathede ray tube: flat face with . me web ty” > Bisaatit 7229 Atoll Ave., N. Hollywood, 
edge lit screen and camera go AF TT | All Calif. A recent bulletin describes 
mount bezel . . 

the new larger plant and increased 
Write for complete det sils . Z. production facilities serving the 
Panoramic for proven “=e F 


, iT te 
Saeee HY } 4 1] eleven western state area. 
performance in plants and dtd thd t ‘ Lid) : ° a 
eae. PANORAMIC [] Also described is the new 1% in. 


diameter switch potentiometer. 
RADIO PRODUC ; oa : ; 
" v6, Wee Unique design combines three in- 


See us at WESCON: 7 dependent linear resistance ele- 


10 South Second Avenue, Mount Vernon, N. Y ments and two make or break 


Phone; MOunt Vernon 4-3970 — re »f — . 9 
BOOTH 1261 Cables: Panoramic, Mount Vernon, N. Y. State switches with currents up to «4 
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NEW PRODUCTS continued 


amperes, 115 v a-c. These may be 
phased to permit switching of ex 
ternal circuits at specific shaft 
rotation points. Specifications are 


included in the bulletin. 


Teflon Products. Continental-Dia 
mond Fibre, Division of the Budd 
Co. Inc., Newark, Delaware. Cata- 
log T-55 covers such Teflon prod- 
ucts as tapes, sheets, rods, tubes, 
gaskets and fabricated specialties 
It contains illustrations, specifica 
tions, applications and other use- 
ful information. 


Magnetic Servo Amplifiers. 
Norden-Ketay Corp., 99 Park Ave., 
New York, N. Y. Bulletin No. 382 
gives specifications of 60-cycle and 
100-cycle magnetic servo ampli 
fiers. The bulletin contains appli- 
cation data and circuit diagrams. 
Available as standard stock items, 
the amplifiers described offer ex- 
treme flexibility, latest circuitry, 
dual input, rugged compact and 
simplified design. 


Switches Catalog. Carling Electric 
Inc., 505 New Park Ave., West 
Hartford 10, Conn., has issued a 
12-page catalog covering a com- 
plete line of switches. Included are 
illustrations, ratings, dimensions 
and all other specifications neces- 
ary for ordering any Carling 
switch or accessory. 

Described are toggle, slide, 
rotary, push, grounding and special 
lever action switches as well as 
outlets, caps and pilot lights. 


Reflex Klystron. Varian Associ 
ates, Inc., Palo Alto, Calif. A 
single-page bulletin contains speci 
fications for the VA-203B low 
power klystron. The unit described 
features stability under shock, 
vibration and temperature changes 


BRAIN-SHRINKING" 


FOR ELECTRONIC 


made possibie by Elgin’s new 


NEOMITE RELAYS 


How can you shrink the size and 
weight of the complex electronic 
“brains” so necessary in modern in- 
dustrial and defense equipment? 
Elgin provides the answer with new 
watch-precision NEOMITE Relays 
.»» the world's smallest, requiring 
only one-twentieth of a watt of 
power to open and close electrical 
circuits. Write today for complete 
information. 


SPECIFICATIONS 


Contacts: Arrangement: 1 Form “CC” 
(SPOT) Rating: 28 v OC, at 250 ma. 
Resistive Load. 


Contact Resistance: 03 ohms maxi- 
mum, .05 ohms after 1,000,000 operations 
at Specified Load. 


Coit Operating Specifications: Pull-in: 
7 MA of less, Drop-Out: 30 to 60% of 
Pull-in, Coll Resistance: 2000 Ohms 
se 10% at 20°C. Operating Voltage: 18 
to 30 v DC. 


Vibration Resistance: 10 G, up to 
500 cps. 


Shock: 50 G, without damage. 


Temperature Range: —55°C. 
to +88°C. 


: 
Zo 


ACTUAL SIZE 


CF 09 ounces... 
A just 0.302" « 0.198" x 
0.530" high. 


SYSTEMS 


Guaranteed specifiations are in ELECTRONICS DIVISION 
cluded i 
a ELGIN NATIONAL WATCH COMPANY 
Elgin, Illinois 

Electronic Components. Stackpol Se AINiaics In princioe! CM 
Carbon Co., St. Marys, Pa. Catalogs 

RC-9 is a 54-page booklet describ 

ing a line of standard component 


including resistors, line switcl 
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NEW PRODUCTS (continued 


slide switches, fixed composition 
capacitors, powdered iron cores, 
ferromagnetic cores and molded 
coil forms. Illustrations, dimen- 
sional diagrams and specifications 


are included. 


High-Sensitivity Oscilloscope. The 
Hewlett-Packard Co., 275 Page 
Mill Road, Palo Alto, Calif. A new 
DC-300 ke high-sensitivity oscillo- 
scope with triggered sweep is an 


nounced in Vol. 7 No. 7 of the 


LABORATORY-PRECISION Sevrath, "Teo Syne beaks “eon 


tains illustrations, complete de 


ription, specifications and price. 


Printed Circuit Connectors. 
Microdot, Inc., 1826 Fremont Ave., 
South Pasadena, Calif. Bulletin No. 


14 describes 12 different types of 
DVANCE supplies a variety of electronic equipment to the British 


Government and Armed Forces of the British Empire All Advance miniature-sized printed circuit re- 


instruments are precision-engineered and functionally designed to provide ceptacles and plugs; bulletin No. 


many years of accurate, trouble-free service, even under difficult conditions. 12, for compatible microminiature 
a, } ‘ 3 ‘ 3 


PROFESSIONAL INSTRUMENTS AT MODERATE COST coaxial cables; and bulletin No. 48, 


for mating microminiature coaxial 
ADVANCE RF Q-Meter cable connectors. 


® Priced right, the Laboratory O-Meter, Model 

r-1/E, incorporates an overload-proof VIVM 

indicator. Model T-1/E measures O, Induct 

ance, Capacitance, and Power Factor at tre 

quencies between 100 Ke and 100 Me, in six Miniature Precision Connectors 
ranges. The frequency oscillator has an accu- ; , ; 
racy of + 1%, OUTRTANDING SPECIFICATIONS DeJUR-AMSCO Corp. 15-01 
Tuning capacitor, calibrated in three scales . : . 
indicates Capacitance, 40 to 550 mmid 2 Northern Blvd . Long Island City 
Zi (ohms, Me) 4,000 to 300 2 Lf .- mm : 
(uH, Me) 600 to 50, + 2%. Q is measured 1, N. Y. Two-color, two-page bulle 
in two ranges, 10 to 100, and 40 to 400 ac . a s 
with an accuracy of 5% Only $249.50 tin 26A on series 18 miniature 


precision Continental connecto1 


ADVANCE VHF Generator . —— ws includes code number designations 
®@ Highly versatile, the Anvance VHF Signal ’ -_ actual size photographs, desc rip 
Generator, Model D-1/DNA, covers 10 to 300 ‘ ; 

Me in six ranges with an accuracy of + 1% tion, aluminum hoods, and illustra 
and offers both square and sine wave modula ! 
tion, with direct calibration. Output voltage 
obtained through 75-ohm transmission line, is 
continuously variable from | uv to 100 my 
and is calibrated in both uv and db. Accu 
racy: 10 to 150 Me 3 dh l uv; 150 to 
WO Me + 4 db, + 2 uv. Output is modu 
lated 30 ( +) by a 1,000 eycles sine sil 
wave (+ 100 eycles) or by a 1,000-cycle Silicon Brochure. Raybestos 
aq > way ( 100 eyeles.) nl 395.00 : 

ah? =~ Manhattan, Inc., Passaic, N. J., ha 


released a new 8-page brochure 


ADVANCE Audio Generator featuring silicone rubber products 
® Model J-2/NA meets the need for a highly and silicone coated loths, 
accurate Audio Generator with low distortion . 
Covers the range from 15 to 50,000 eyeles in In addition to complete sper ifica 
three bands, with an accuracy of + 2% l 
cycle The output is continuously variable 
into 600 ohms: 0.1 mw to 1.0 watt (0.25 to « ay: ‘ . . tty 

25 volts) 2 db. Maximum into 5 ohms pound available the bulletin 

better than | watt. Total harmonic distortion prov ides complete data on the prop 

and hum content above 100 cycles is less ss : oak 

than 2 at rated output, or less than | | erties of silicone rubber, as well 

at 0.1 watt Only $149.50 


tions of other interesting special 


design Continental connectors 


tions on the various silicone com 


as resistance qualities of it against 
a wide variety of conditions. 


ADVANCE Precision Attenuators cover the frequency spectrum from audio to 
UHF Model A-38 provides four 20 db steps of attenuation and is useful up 
to 300 Me. Model A-55 is designed for extreme accuracy in its RF to VHF 
range. Model A-57 is an absolutely linear device for operation in UHF range : : 

Microwave Plumbing. PSC Ap 


WRITE TODAY FOR COMPLETE SPECIFICATIONS | plied Research Ltd., 1500 O’Connor 
Sole Agents for the United States | Drive, Toronto, Canada. Release 


FISHER RADIO SALES CO., INC. - 21-39 44th Dr., L.1.C. 1, N. Y. No, 20 tells how the company of 


fers the Canadian electronics in 
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NEW PRODUCTS 


dustry a comprehensi' 
the manufacture of 
plumbing and associated 
assemblies in the current 
lengths 

One technique employs dip 
ing which permits fal 
aluminum 
other prev 
fact ire, 


Drass 


Germanium Silicon Crystals. Min 

neapolis-Honeywell Regulator Co., 

Wayne and Windrim Ave Phila 
sulletin SMI 

l, “Control system ol 

Conductor Crystal Production” 

prepared to a 

in any way with the devel 

or produ tion of germanium 

crystals 

The first part of 

lines the crystal vrow ng proces 

and the function performed by the 

element of control tem The 

second part describes the pec ifir 

components of the control system 

and the final part 

components into cor 

Although 
the seed crystal growing method 


is the primary concern of the bul 


letin, control systems appl t 
the zone leveling method of produc 


ing crystals are also described 


Disk Record Timing Chart. 
O-Kut Co., 38-01 Queer 
hi es Ge» ee 2 
to read time-table 
disk record timing 
playing time in 
diameters cut 
16 in. record 
ard 3 mil o1 
stylu Fo. 
chart ha 
78.26 speeds cutting 
lines per in 

The Rek-O-Kut reco 
table is printed on 8 
varnished stock. It may 
by writing the compan) 
a 20 cents charge to co 


and postage 


Telesync Equipment. 
Clarke, Ir 191 Jesup-! 
5 ig, Md \ 
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cable to 


KEARFOTT 
SERIES R900 
SYNCHROS 


Hae Everilhing [ 


yy 


SIZE 11 
el Vee ae mee YET 
long, weight 4 oz 


HIGH ACCURACY 


Probable error 7 mins. Maximum error 10 mins. 


CORROSION RESISTANCE 


Stainless steel housings, shafts, bearings 
and laminations. 


NEW HIGH TEMPERATURE STABILITY 
LOW IN PRICE—IMMEDIATE DELIVERY 


Let us know your delivery requirements— 
write today. 


KEARFOTT COMPONENTS INCLUDE: 
Gyros, Servo Motors, Synchros, Servo and Magnetic 
Amplifiers, Tachometer Generators, Hermetic 

Rotary Seals, Aircraft Navigational Systems and 
other high accuracy mechanical, electrical and 
electronic components 


Send for bulletin giving data of components of 
interest to you 


mearsjott 


A S8UBEIDIARY OF!) 
\ 


KEARFOTT COMPANY, INC., LITTLE FALLS, WN. J.- 


Soles and Engineering Offices: 1378 Main Avenue, Clifton, NM. J 
Midwest Office, 168 W. Randolph Street, Chicago, ili, South Central Office: 6115 Denton Drive, Dotlos, Texas 
West Coast Office: 253 N. Vinedo Avenue, Pasadenc, Calif 





A mass- 


spectrometer 


leak 


detector... 


Check these 


features —— 


For even preater sensitivity... 
one part helium in 2,000,000 
parts of air ...CEC offers the 
24-110 Leak Detector, de- 
scribed in Bulletin CEC 
1838-X3 


If you've always wanted to test your 
product's leak tightness by the one sure, 
practical method known... mass spec- 
trometry ... here's good news! For less 
than $3000, you can buy CEC’s new 
24-210 Leak Detector, a practical, 
proven instrument, so simple to oper- 
ate that you merely plug it in and start 
it. There is no extended pump-down 
period, no special training or experi- 
ence needed. Original investment is low 
operation is inexpensive... and it 
will soon pay for itself through the 
quick, positive quality control it makes 
possible. Get the whole story ... send 
today for Bulletin CEC 1830-X10 


for under 


$3000! 


NO COLD TRAP, NO CHARCOAL TRAP 
requires no attention, no filling with 


refrigerants, no cooling water 


POSITIVE SAFETY INTERLOCKS... to pre 
vent instrument damage due to improper 


or out of sequence operation 


ECONOMICAL... helium gas only oper- 


ating-supply needed; uses little power. 


HIGHLY SENSITIVE .. . detects one part of 
helium probe gas in 300,000 parts air 


HIGHLY SIMPLIFIED 


compactness and reliability; only six tubes 


etched circuits for 


in entire chassis 


COMPACT AND PORTABLE 


only 184%” wide x 22” deep x 20%” high; 
| g 


measures 


weighs only 145 Ibs. ... perfect for bench 
top operation; plugs into standard 115- 


volt, 60-cycle line 


Consolidated Electrodynamics 


CORPORATION 
formerly Consolidated Engineering Corporation 
ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 


300 North Sierra Madre Villa, Pasadena, California 


Sales and Service Offices in: Albuquerque, Atlanta, Boston, Buffalo, Chicago, Dallas, 
Detroit, New York, Pasadena, Philadelphia, San Francisco, Seattle Washington, D. C. 


For addition 
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NEW PRODUCTS (continued) 


bulletin illustrates and describes 
the model TS-1 Telesyne equipment 
which was designed to supply the 
necessary synchronizing signals to 
operate a camera or slide chain. 
A block diagram and specifications 
are included. Price of the equip- 
ment described is $650. 


Beam Power Tube. Radio Corp. of 
America, Harrison, N. J. A 4-page 
folder deals with the 6CB5-A beam 
power tube designed for use in 
color tv receivers. Included in the 
bulletin are general data, hori- 
zontal deflection amplifier informa- 
tion, operating considerations, 
charts and drawings. 


Electronic Test Instruments. Hew- 
lett-Packard Co., 275 Page Mill 
Road, Palo Alto, Calif. A supple- 
ment to catalog 22-A contains ad- 
vantages, uses, specifications and 
prices for a wide line of test in- 
struments. Included are a 1-f oscil- 
loscope, h-f oscilloscope, audio 
oscillators, a vtvm, twt amplifiers, 
reflectometer accessories, an elec- 
tronic counter, transfer oscillator, 
shf signal generators, shf swept 
frequency oscillators, and dual di- 
rectional couplers, 


Silicone Impregnating Varnish. 
Union Carbide and Carbon Corp., 
30 E. 42nd St., New York 17, N. Y. 
A new, 8-page data sheet describ- 
ing the uses, properties and appli- 
cation procedures of R-620 silicone 
impregnating varnish for high- 
temperature electrical insulation 
systems is now available. The 
cured varnish discussed meets or 
exceeds the requirements for high- 
temperature impregnating  var- 
nishes established by the U. S. 
Navy, the AIEE (Class H) and the 
NEMA standards (Group III). It 
features ease of application, bub- 
ble-free curing, and hard, tack- 
free cured surface, which remains 
free from dust accumulation and 


chemica! attack. 


Sweep Generator. Chadwick-Hel- 
muth Co., 472 East Duarte Road, 
Monrovia, Calif. A new 2-page, 
2-color brochure describes the 
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model 201 Sweep-Sync—an auto- 
matic sweep generator used with 
c-r oscilloscopes to eliminate man- 
ual adjustments and faulty displays 
when changing frequencies. In- 
cluded are specifications and a 
hook-up drawing. 


Thermistors. Fenwal Electronics 
Inc., Mellon St., Framingham, 
Mass. The 12-page, 2-color catalog 
EMC-1 gives dimensional draw- 
ings, physical descriptions and 
complete electrical specifications 
for various forms of precision 
thermistors, including beads, rods, 
disks, washers and built-up assem- 
blies. Three pages of typical ap- 
plications, illustrated with schema 
tic circuits, provide a convenient 
review of many recent industrial 
uses for thermistors and offer 
ideas for further applications. 


Graphic Recorder. Varian As 
sociates, Instrument Division, 611 
Hansen Way, Palo Alto, Calif. A 
recent data sheet gives features 
and specifications for the model 
G-10 graphic recorder, an instru- 
ment for recording phenomena ¢a- 
pable of representation by d-c sig- 
nals in the millivolt range. Price 
of the basic recorder described is 
$295. A price list covering op- 
tional features, accessories and 


supplies is also available. 


Instruments Catalog. Krohn-Hite 
Instrument Co., 580 Massachusetts 
Ave., Cambridge 39, Mass. Short 
form catalog B covers power sup 
plies featuring ultra-high regula- 
tion over the entire operating 
range; variable electronic filters 
with wide frequency coverage and 
adjustable bandwidth; a power am- 
plifier featuring ultra-fidelity; and 
a line of wide-range R-C oscillators. 
Specifications and prices are in- 
cluded. 


Communications Antennas. Tech- 
nical Appliance Mfg. Corp., Sher- 
burne, N. Y. Detailed technical in- 
formation on Taco industrial-type 
antennas and accessories is now 
available. The literature cover 
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SHIELDING’S 
UNIVERSAL ENCLOSURE 


EAS Y 
TO INSTALL 


A Shielding Universal Enclosure can now be 
erected by using only a screwdriver! .. . saves 
time and labor costs . . . your choice of modular 
panels of single or double shielding. 


Both cell and isolated type enclosures are now 
available ... at your request. Enclosures can be 
constructed of 40 or 48 inch wide panels and in 
combinations of both . . . standard door can be 
installed in any wall position to open left or 
right, in or out. 

Completely interchangeable standard panels 
can be supplied with either solid and/or mesh 
material. Construction design insures maximum 
shielding effectiveness for any material specified. 
For complying with Mil-l- 16910 and Mil-I-6181B 
radio interference specs, Shielding’s Universal 
enclosures provide the quick, correct solution to 
your particular shielding and erection problem, 


“The Talent to Create, 
the Skill to Produce” 


oO.) 


SHIELDING unc. 


Dept. * Box 217 + RIVERSIDE, NEW JERSEY 


Ts) ee ' anada, MJ5 sales 


> 
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Vey, 


VY. TO Te! 


NEW! 


ACTUAL SIZE 


w 0 100K 


Yasanih 
aH 
BO ae 


Now You Can specify a Waters pot for your miniaturized designs 
that require 5OK and 100K potentiometers. In the reliability-proved 
construction of the AP-'2, these new, higher values give you: 

® Resistances — 10 ohms to 100 kilohms 
*® Ganging — up to four units 
® Three mounting styles — plain-bushing, 
split-bushing, or servo 
Three terminal styles — radial, axial, or wire-lead 
Automation models — for printed circuits 
e Encapsulated designs available 


General specifications: Centerless-ground, stainless-steel shaft can 
be sealed with O-ring; gold-plated, fork-type terminals; 2% standard 
linearity for SOK and LOOK 5% for lower values; temperature 
range 55 to 105C, to 125C on order; 2 watts at 80C; anodized 
aluminum body 42” diameter Ya” long »”’ long for LOOK; 
corrosion-resistant-alloy bushing; all electrical connections spot- 
welded or soldered; furnished with stops or for continuous rotation, 


Write for data sheet on these dependable 2” potentiometers 
Do you ever need pots that are “‘just a bit different’? May- 
be we can help you —by modifying a standard Waters 
design or by taking a bold, new approach. Tell us your 
need and we'll tell you what we can do. 


MANUFACTURING, inc. 


For additional information on all items on this page, use post card on last page 
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specific antennas in the frequency 
range of 50 to 400 mec for com- 
munication use. Prices and instal- 
lation details are also included in 
these bulletins. 


Thin Base Magnetic Recording 
Tapes. Minnesota Mining and 
Mfg. Co., St. Paul, Minn. Mechani- 
cal considerations in the use of 
thin base magnetic recording tapes 
are discussed in “Sound Talk” bul 
letin No, 32. The 4-page technical 
bulletin is illustrated with graphs 
and compares the physical prop- 
erties of thin base and standard 
base recording tapes. 

Among the considerations cov- 
ered are conformability to the re- 
cording head, acetate versus poly- 
ester films, inertia effect and guid- 
ing and winding. In addition, four 
major points in use of thin base 
tapes are summarized. 


Temperature Cabinets. Webber 
Engineering Corp., 30x 217, 
Indianapolis 6, Ind. Bulletin No. 
61 features a sub-zero temperature 
cabinet, model WE-2-140, with 2 cu 
ft capacity with front or top open- 
ing for testing of electronic com- 
ponents, cold treatment of metals, 
thermal contraction and expansion 
fitting. Temperature range of the 
cabinets discussed is from ambient 
to 140 F, Voltage is 115 or 230 
single phase, 60 cycle. Tempera- 


’ 


ture control is visible and adjust- 
able with a temperature range 
from +150 F to —150 F. Tempera- 
ture control accuracy is 1 deg 
F. Unit compartments described 
have full opening access panels, 


Aluminizer. Kinney Mfg. Div., The 
New York Air Brake Co., 3529 
Washington St., Boston 30, Mass. 
A 4-page, 2-color bulletin, No 
105, describes the new model CRS- 
18 aluminizer. Designed for high 
vacuum coating of tv tubes, this 
unit incorporates all devices re- 
quired for fully automatic or 
manual aluminizing of ert’s up to 
27 in., and can be readily adapted 
for processing all types of tubes 
and bulbs 

The high speed pumping system 


and easy mounting and removal of 
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NEW PRODUCTS continued 


tubes cut pumpdown time to 5 min., 
complete coating cycle to less than 
6 min. 

The bulletin describes the con- 
struction of the Aluminizer which 
is totally enclosed in a steel cabinet 
fitted with convenient, drawer-type 
control panel. 

The text details the method of 
operation and includes complete 


specifications and dimensions. 


Insulated Wire Wound Resistors. 
International Resistance Co., 401 
N. Broad St., Philadelphia 8, Pa. 
Catalog data bulletin B-5 is 
page brochure dealing with BW 
insulated wire wound resistors. 
Comprehensive data on types, con- 
struction, tolerance, dimensions, 
temperature coefficient and derat- 
ing are given. Detailed charts and 
graphs are included. 


TV Transmitting Antennas. Prode- 
lin Inc., 307 Bergen Ave., Kearny, 
N. J. A recent bulletin illustrates 
and describes the ETV model an- 
tenna, designed to meet the needs 
of the low power tv station, satel- 


lite or booster type of service. 


Ordering information, accessories 


data and specifications are in- 
cluded, 


Power Transistors. Minneapolis 
Honeywell Regulator Co., 2753 
Fourth Ave. South, Minneapolis 8, 
Minn., has available Form TR 
literature announcing a new line 
of transistors incorporating several 
improvements. Current and power 
gains are increased. Solder lug 
replace the flexible leads. A welded 
enclosure has been provided. Sig 
nificant dimensions depart only 
slightly from those of the earlir 
types, and the threaded mounting 
stud is retained. 

This combined data sheet appli 
cation manual should prove help 
ful. A new price schedule is also 


available. 


Binary Drums.  Aijrfl 

tronics Co., 535 Ave. A.., , 
N. J., has announced a new 4-pave 
brochure on their line of molded 
binary drums, which ; available 
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New Calorimeter, X-Band Water Load! 


Now Sierra offers a new and highly convenient means of obtaining accurate 
F r 
measurements of power from a few watts to kilowatts—at any frequency 7 KMC 


to LOKMC., 


Model 190A Calorimeter, together with Model XBI87A Water Load, measures 
rf power with approximately 2 accuracy. The Meter consists of a differential 
thermopile, millivoltmeter, long flow-path valve, water calibrator heater, and ap- 
propriate calibrating switches, meter damping resistors, ete. It operates by 
measuring the temperature of water before and after power has been dissipated 
in the water load, and presenting the differential on the millivoltmeter, 


Model XBI87A Water Load, designed for use with 190A Calorimeter, has fre- 
quency range of 7 KMC to 10 KMC, VSWR less than 1.2 over full range. 


SPECIFICATIONS 


Model 190A Calorimeter Mode! X8187A X-Band Water Loaa 

Full Scale Ranges: 300, 600, 1,500, 3,000 w Frequency Range: 7 KMC to 10 KMC, 
Max. Pressure: 50 psi VSWR: Less than 1.2 full range, 
Meter Sensitivity: |.5 millivolts Power: | Kw cw, 30 Kw peak. 
Thermopile Sens.: | my per °C. Coupling: -52/U choke flange. 
Weight: Approx. 21 Ibs Probe: fixed. BNC UG-290/U, 
Dimensions: 84" x 9” x 17” Size, Weight: 18'4" long. App. 2% Ibs. 


Specifications subject to change without notice 


New! Model 189A Differential Thermopiie 


Converts differential temperatures in flowing liquids 
to electrical energy. Has 30 pairs of copper-advance 
junctions enclosed in watertight case. Electrical 
connections through sealed banana jacks. Water 
connections to 4" tubing through Uniflare fittings, 
Inte rnal resistance approx ) ohme;: output voltage 
approx. | my per °C; max. pressure 75 psi; wt. 
15 oz. Write for bulletin! 


Sierra Electronic Corporation 
San Carlos 2, California, U. §. A. 
Canada: Atlas Radio Corporation, Lid. 
Toronto, Ontario 

viacturers of Carrier Frequency Volimeters, 


| Couplers, Wawe Analyzers, Line Fault 
ers, Widebond WF Transformers, Custom 


Analyzers, 
WESCON Te Transmitters, VHF -UMP Detectors, Variable 
moedence Wattmeters, Reflection Coefficient 
Booth 1057 eter jlorsmaters, Water Loads, Thermopiles 
yauge Amplifiers, Phase 


9st card on last page 355 





Which is. Retr? 


The Transistor ? 


BABCOCK’S SENSATIONAL NEW RELISTOR, shown on the 
left , is only slightly larger than a transistor. 


@ Extremely high speed operation — less than one millisec operat 
ing time, 


Mounts three ways — clamp it, wire it or plug it into subminiature 
tube socket 


Performance unmatched by any relay of its type and size. 


Unsurpassed wherever immunity to shock and vibration, light 
weight or high speed action is required 


SEE THE RELISTOR 
AND OTHER BABCOCK. RELAYS 
AT THE WESCON SHOW 


BOOTH 1311 


Babcock RELAYS, INC. 14743 Lull st., Box 3134, Van Nuys, Calif. 
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in all codes for analog-to-digital 
converters, machine controls, and 
shaft position to digital converters. 
The brochure contains specifica- 
tions of available materials, toler- 
ances, resolution and sizes of units 
and charts of various codes. 


Servo Motors and Generators. G-M 
Laboratories Inc., 4300 N. Knox 
Ave., Chicago 41, Ill. Catalog No. 
7 consists of characteristics charts, 
performance data, dimensional 
drawings and complete specifica- 
tions for the company’s entire line 
of servo motors and generators. 
There is detailed information to 
enable the system engineer to 
specify special control phase char 
acteristics for his particular re 
quirements, that is special low im 
pedance windings for transistor 
amplifiers or special high imped- 
ance windings for vacuum-tube am 
plifiers. 


Commutation Switch. Mycalex 
Electronics Corp., Clifton, N. J. An 
8-page illustrated booklet describe 
the design, manufacture and char 
acteristics of the model TM55 
series commutation switches for 
telemetering and similar applica 
tions. The low noise level, precision 
switches discussed are manufac 
tured under exclusive license of the 
ompany. 

Providing data on operating 
characteristics the booklet includes 
design considerations for the use of 
the equipment and tabular in- 
formation covering the electrical 
and physical properties of Supra- 
mica 555 commutation plates, 
which are available as components 
for manufacturers of commutation 
equipment. 

Suggested applications of the 
switches described include tele- 
metering, sampling, signal com- 
parison, remote control, data con- 
version and similar projects in 
which extremely low noise level, de- 
pendability and long operating life 
are major considerations. 


High-Reliability Tubes. Genera! 
Electric Co., 1 River Road, Sche 
nectady 5, N. Y. A selection chart 


ting the company’s 5-Star high 
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reliability receiving-type tubes for 


oe New Flexibility 


able 

The chart classifies the 34 tubes, p 1 
cote nae-saaaind sauiasiaie iL Servo Potentiometers iL 
heater voltages and currents, and 


vives average characteristics. It 
is designated ETD-1276 


UHF and Microwave Test Equip- 
ment. The Narda Corp., 160 Her 
ricks Road, Mineola, L. I =: 


"” 


INSTRUMENTS - 


A 28-page catalog, “Microwave and 
UHF Test Equipment”, covers a 
omplete line of coaxial and uhf 
equipment, microwave test equip 
ment and bolometers and thermi 
tors. Text, pec ification tables, and you sim : 
INSTRUMENTS 
oth type potenti 


photograph describe existing 
II we . } ant dj ' 
equipme! and ih recent addi mean greater flexibil 
tions as fixed and variable atte greater flexibility in er 
uators, high ower impedance And when you consider that 


meters, tees, fixed and liding CIRCUTI INSTRUMENT 


terminations, and uhf coaxial dire production faciliti ature ( 
same flexibilit 


CIRCUTT 


tional « ouple 3 


Smoke Density Indication. Ele 

tronics Corp. of America, 718 Bea 

con St., Boston 15, Mass. Detail 

of the Fireye smoke density in 

dicator system FE-3 are presented SS ; 

in bulletin CM-22. Illustrated with ~~ u, 


VW 
Sf S . f 
photos and drawings, the bulletin us PBN PS Led 
GANG UP TO 8 SECTIONS 
on a common shaft with CIRCUIT 
INSTRUMENTS servo type potentiom- 
tion is contained in ; eries of "ou eters. Sections can be phased in the 
field simply by releasing one-piece 
clamp rings. 
CHOOSE MANY RESISTANCES 
recorders that may be used with . { rf , all the way from 500 up to 600,000 
the system are described Two a es 1 chm. As 0 epoca: Semres aiee 
: servo type potentiometers also can 
J be welded or solde: tapped. 
single pen, and the other is a mul ye , MEET TORQUE REQUIREMENTS 
tiple-pen unit for recording condi 4 Ta - with a ball-bearing mounted shaft 
~~ that assures smooth, low torque opera- 
MODEL 8 tion. Sleeve bearings also available, 
POTENTIOMETER MEET OTHER REQUIREMENTS 
will with linear or non-linear windings, 
Double Ridge Waveguide System. SERVO TYPE designs for average or high ombient 
; : ‘ : MOUNTING temperatures up to 150° C., and six 
+ > ? G ‘ > , 
Airtron, Inc., 1103 W. Elizabeth ence diemoters trom Seif an A 
Ave., Linden, N. J. A new series 


of 3 technical catalog sheets on 


gives complete operating and speci 


fication data. Installation informa 


schematic drawing 
In addition, three Fireye smoke 


record on 24-hour charts with a 


tions in two or more stacks 


circular bends, assemblies and flex CIRCUIT INSTRUMENTS INC. 
ible ridge waveguides—compo P.O. Box 355, St. Petersburg, Florida 


nents in the ARA-133 double ridge Send data sheets on Servo Type Hermetically 
waveguide system. The literature Sealed Sub- Miniature Helical High Tempera 
explains how the system answers ture |_} High Precision Potentiometers 
the growing need for a waveguide NAME 

installation which covers the fre COMPANY 

quency range from 4,700 to 11, ® ADDRESS 

OUOU me, 


The catalog sheets provide the LU ae 


aircraft and radar designer with 
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Jn response 
lo the trend 


toward Single 
Sideband 


A new Signal Generator (Crosby Model 160) designed to meet the re- 
quirements of single-sideband receiver tests and also provide low-distor- 
tion double-sideband modulation for testing high-performance systems. 

. Provides continuous coverage from audio frequencies to 50 mc 

» Has three crystal controlled frequencies 

. Is versatile—Generates: 


«all forms of SSB mene an ideal single-sideband signal, 
independent sideband modulation and inverted speech. 


all forms of DSB including low-distortion AM, carrier 
eliminated AM or quadrature modulation. 


For further information send for Technical Publication No.258 


CROSBY LABORATORIES, INC. 


;oiaienieiaiaaemnieaganmnsinimieumateinmieneseniese en 
P. ©. Box 233, Robbins Lane, Hicksville, L. l., New York 
WElls 1-3191 


AT THIS a 
PRECISION REDUCING ___—- 
‘are TRAIN (500-1 IN 6 STEPS) 


PLIFIES TH . 
rr AND ABILITIES OF 


OE HME __ 


NSTRUMENT _CRAFTSMEN 


—=sub PRECISION se 
FINE PRECIS TTY GEARS 


— 


————T OP QUAL 


ARE NOT HAI ET AT 
“ARE NOT HARD_TO G 
BOEH 


YOUR REQUIREMENTS 


AGMA PREGISION®: 


——— 
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NEW PRODUCTS 


a convenient reference source covy- 
ering theory, construction, dimen- 
sional data, electrical and mechani- 
cal characteristics, materials and 
finishes 
ordering data. Each sheet is illus- 
trated with both photos and draw- 
ings of the components 


flange combinations, and 


, 


Production Control. 
Rand Univac, a division of Sperry 
Rand Corp., 315 Fourth Ave., New 
York 10, N. Y. A 6-page, il!lus- 
trated folder, TM-952, describes 
the role of Univac in providing bet- 


Remington 


ter production control at lower 
cost. It tells how in one pass of 
the control cards through the Uni- 
vac punched-card electronic com- 
puter, complete production sched- 
uling figures are developed for a 
company’s daily average of 2,500 
manufacturing operations. 

With Univac, all tabulating work 
for the entire production control 
system of the company discussed 
is handled by only three people. 


Welder Control. Sciaky  Bros., 
Inc., 4915 W. 67th St., Chicago 38, 
Ill., have introduced bulletin No. 
338, the first of a group to inter- 
pret predetermined, electronic 
counter welder control. The Deka- 
tron tube type control counts cycles 
of power line frequency to control 
welder sequence, 

Sections deal with centralization 
of welder functions and how addi 
tions of extra welder function is 
simplified. Others include mainte- 
nance simplification, functional dial 
calibration, and the company’s new 
rectifier peaking transformer firing 
system. 


Nickel and Nickel Alloys. Superior 
Tube Co., 1523 Germantown Ave., 
Norristown, Pa, The 20-page cata- 
log 12 features serviceable hand- 
book information on nickel and 
nickel alloys for use by designers, 
production engineers and purchas- 
ing executives. In addition to a 
general discussion of the propertie 
of nickel and nickel alloys as a 
class, it tabulates for ready refer- 
ence the specific mechanical prop 
erties and chemical compositions of 
13 analyses of nickel and nickel 
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alloy tubing drawn ; the com- 
pany’s mill, 

A 6-page section on the selection 
and application of the tubing de 
scribes characteristics of each 
analysis and illustrates typical ap- 
plications. Among the applications 
shown are the company ’s electronic 
products made from its own nickel 
and nickel alloy tubing, including 
cathodes for receiving tubes, disk 
cathodes for crt’s, and tubing and 
tubular products for use in trans- 
mitter and special purpose tubes 
and semiconductor devices 

All of the information needed 
to expedite handling and avoid 
errors in orders of tubing is clearly 
set forth. 


Analog Computer Kit. Heath Co., 
a subsidiary of Daystrom, In 

genton Harbor, Mich. A 4-page 
folder illustrates and describes the 
company’s inexpensive electronic 
analog computer kit, an instrument 
suitable for use as a design tool 
in industry and universities. One 
page is devoted to prices of four 
different types and individual com 
ponent parts. 


Analysis Instruments. Panorami: 
Radio Products, Ine., 9 South 
Second Ave., Mt. Vernon, N. Y 
has available a catalog digest show 
ing its products for research, de 


velopment and production, The 


digest describes instruments that 
are designed for applications re 
quiring accurate high speed spe 

trum or waveform analysis, and 
states that Panoramic visual di 

plays enable quick, easy interpre 
tations. Each instrument is illus 
trated and full specifications ars 
given. 


Opportunities In Electronics. 
Capital Radio Engineering Insti 
tute, Washington 10, D. C., has 
available a 44-page brochure en- 
titled “Your Future In The New 
World of Electronics.” Of parti 

ular timeliness and specific value is 
a 9-page detailed, factual report on 
opportunities in the radio-elec 

tronic industry for technically edu 
cated men, The brochure gooes on 
to describe CREI home study and 


TCM LL 
uC my 
samples avail 
heme 
your specifica 
Cte ul mee 
Yu 
your inquiry 


Wire Wound 
High Temperature 
Humidity Proof—Ruggedized 


Designed to meet increased demands of MIL.. specifications DAL 
OHM A10-W-Trimmer potentiometer provides precision adjustment 
in critical electronic circuit under extreme environmental « onditions 
lhe Al0-W-Trimmer has an extended winding surface and assures 
high precision resolution without sacrificing sub-miniature design 


+ Unique new safety clutch prevents damage from over-excursion of the trimmer 
adjustment screw 


Holds set resistance values—internal units have nearly identical coefficients of ex 
pansion 


Housing hes heat resistance of 200 C continuous 


Resistance values 10 ohms to 50,000 ohms; tolerance 5% standard; power rating 
8 watt 


Size 220 « 312 x 1.250; weight 2.25 grams 


Write for Bulletin R-32 


ro 


 aa«, 


DIMENSIONS 
15/32 dia. x 


WEIGHT 


or 


CUE a 
YN ae 


able 


telat 


TEC RE ae: 


15G up to 2000 CPS 


SIGNALS 


RELAYS Pweesd LONG BRANCH, N. J 
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TERMALINE 


COAXIAL LOAD RESISTORS 
50 ohms DC to 4000 mc—5 watts to 2500 watts 


The constant resistance (Low VSWR) of the 
TERMALINE resistor make it the ideal dummy 
load and standard resistor at UHF and.VHPF 
Design is such that normal reactance is put to 
work producing a pure resistance over an 
extremely wide frequency range. Acting as a 
“pottomless pit’ for RF energy, thousands of 
TERMALINE units are in daily use in high 
frequency applications. 


Model Cont.Power Rating input Connector 
sor 5 wotts UG-238/U 
80M 5 wotts UG-218/U 
BOA 20 watts UG-238/U 
8) 50 watts UG-238/U 
16 80 wots UG-238/U 
os 5) watts Adaptor to fit UG- 


82a 500 wotts 
62¢ 2500 watts 218/U supplied 


Adapters or cable assemblies for standard 
coaxial line available 


ALL TERMALINE units, except Model 82C, are 
seit-cooled. Substantial quantity discounts. 


UTERATURE UPON REQUEST 


a J rR => VAN GR 
ELECTRONIC CORP. Pocus 


herman Oaks, Cal. 
1800 EAST 38" ST., CLEVELAND 14, OHIO 


a RL RRC Male 


MG VR Si amy oD i mei aye: 


FOR THE 


ELECTRONIC INDUSTRY 
Metal Spinning 


FROM 10’ PARABOLA TO THIMBLE-SIZE CASE 


Metal Fabrication 


COMBINES SPINNING WITH FABRICATION, 
WELDING and ANNEALING TO PRODUCE A 
FINISHED PART. (Gov't. certified welders) 


ANNEALED IN OUR OWN HYDROGEN ATMOSPHERE OVEN 
COMMITMENTS SOLICITED. SEND FOR OUR BROCHURE 
WE ARE A JOB SHOP — WE HAVE NO PRODUCT OF OUR OWN 


ryy 7 
fi WD | L VS CLL hh ca igs 


115-E Madison Street, Malden 48, Mass. 
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to outline the course. The curric- 
ilum includes practical radio-elec- 
tronic engineering, broadcast radio 
engineering, radar and servo engi- 
neering, practical television engi- 
neering and practical aeronautical 
electronic engineering 


Aluminum Nameplates. North 
Shore Nameplate Inc., 214 North- 
ern Blvd., Bayside, Long Island, 
N. Y., has issued a new 3-color, 4- 
page brochure illustrating and de- 
scribing Therma-Cal all-purpose 
aluminum nameplates for use on 
irregular surfaces and crinkle fin- 
ishes. Shown are typical applica 
tions: dials, scales, instruction 
plates, chematic drawings, in 
signia and trademarks which the 
company’s customers have had 
permanently c¢olor-anodized and 
etched into the surface of thin- 
sheet aluminum. 

Photographs illustrate two bond- 
ing methods which can be used 
(solvent activation or heat activa- 
tion) and the advantages of 
Therma-Cals are completely de- 
tailed, One page of the booklet is a 
catalog sheet describing accessories 
which can be obtained by Therma- 
Cal users—including photographs, 
description and prices. 


Airborne Radar D-C Power Sup- 
ply. Perkin Engineering Corp., 
345 Kansas St., El Segundo, Calif., 
has available a new bulletin de- 
scribing airborne h-vy radar power 
supplies and more specifically a 
6,000-v model. Specifications of the 
6-kv unit, which has a d-c output 
of 6 kv +5 percent at 100 ywa are 
outlined. Advantages of the use of 
these tubeless h-v airborne radar 
power supplies are discussed in the 
bulletin. 

Typical features and components 
are covered, and the unit is illus- 
trated as well. Complete charac- 
teristics are included. 


UHF Coaxial Wavemeters. Mico 
Instrument Co., 80 Trowbridge St., 
Cambridge, Mass. A catalog-type 
brochure features the company’s 
line of uhf coaxial wavemeters for 
the 2 to 75 cm range. Illustrations, 
specifications and a price list are 
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ELECTRIC COMPANY 
DANVERS 10.MASS 


building your own 
COUNTING equipment? 


Shown Model GC1OB Decade Tube 
Bezels and special sockets available 


DEKATRON Cold Cathode Glow Transfer 
Tubes combine visual indication of count 
and essential switching action. DEKA- 
TRON, a multielement gas tube, permits 
simptified circuitry . . . replaces a num- 
ber of heater-type vacuum tubes... pro- 
vides low-current, low-heat operation at 
counting speeds up to 20,000 c.p.s. The 
reliability of DEKATRONS has been prov- 
en over the past 6 years in thousands of 
hours of unfailing operation. Available in 
3 models, decade and duodecade types, 
DEKATRON is the original, leading count- 
er tube for compact design and superior 
performance in your counting equipment 
For technical data and prices, write for 
Bulletin G-6. 


*Sole distributors for US. and Canada 
aati «= BAIRD ~ASSOCIATES- 
tf ATOMIC INSTRUMENT.CO. 
. 
33 University Rd., Cambrages38, Mass. J 
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ontinved 


NEW PRODUCTS 


addition other items 


the 


dustry are covered. 


included. In 
electronics in 
These 


transformers, 


of interest to 
include 
miniaturized ratio 
transformers, 


miniature toroid 


miniature inductors and a toroid 


winder. 


Folder. Hastings 
Hampton, Va. A 4- 
illustrates 


Instruments 
Raydist, Inc., 
folder 
meters, 


and de 
gages, 
elec 


list 


page 
scribes air vacuum 
manometer flowmeters 


standard cells. A 
included 


and 


tronic price 


Detector. De 
780 S. Arroyo 
Parkway, Pasadena, Calif. A 4- 
folder the DB-825 


standing wave detector with which 


Standing Wave 
Mornay-Bonardi, 


page covers 


one can measure all standard 
microwave and ultramicrowave fre 
quencies, from 5.8 kme to 90 kme 
Applications and 


complete ordet 


ing information are included 


Thermocouple Accessories. Revere 
Corp. of America, Wallingford, 
Conn. Thermacouple accessories, 
including adapters, resistors, ter 
bayonet 


quick-disconnect connector 


minals, and firewall, and 
5, are de 


bulletin No 


! 
bulletin in 


scribed in engineering 
1610-A. The 


cludes illustrations, lists 
} 


1 paye 
part mem 
s reference 


AN 


ers, and contains 


acro 


of product arranged Dy 


equivalents 


Conden 
1018 Pearl 


Electrolytic Capacitors. 
er Manufacturers In¢ 

St., Nashville 4, 
able a 4-page catalog and addenda 
sheet few of the 
type manufactured, 
the 
Illus 


ions, specification 


Tenn., has avail 


showing a man 
capacitors 
of which se 


foil 


company’s 


purity trated 


‘ 


given for miniature and 


metal-cased single-section tubulat 
1 ; 
Vlas O1lVvti¢ 


Plastolyti« 


pacitor 


and 


ubminiature 
ultra-subminiature ca 


for transistor application 


Meter Relays. Simpson Electri 
Co., 5200 W. Kinzie St., Chicago 44, 


advancement 
in instrument 
design 


“Trade Mark 
Greater readability 


and modern styling in 
space 
ASA/JAN 2! 


to 50% longer scale in same space 


Interchangeable with 
24nd 3% , 
as ordinary type. Available in var 


colors. Complete data on request 


morion 


marion electrical 
instrument company 
GRENIER FIELO—Manchester, N.H., US.A 


Comrge | 990 meron 


Wescon Sliow 
21.24 


Merion at Booth 738 at 
los Angeles, August 


Visit 


26 oe 8 6.6 @. 


xy x ¥ 


high-vacuum 


high-voltage 


tubes 


a 


also a complete line of 


rectifier 


industrial x ibes 


a: ee 


DUNLEE CORPORATION 
4560 West C 
CHICAGO 24, ILLINOIS 


Street 


additional information on all items on this page, use post card on last page 





WE ARE SPECIALLY ORGANIZED 
TO HANDLE DIRECT ORDERS OR 
ENQUIRIES FROM OVERSEAS 


SPOT DELIVERIES FOR U.S. 


BILLED IN DOLLARS — 
SETTLEMENT BY YOUR CHECK 


CABLE OR AIRMAIL TODAY 


eT ‘MX and SM SUBMINIATURE CONNECTORS 
PTC Lae ie Sime ARO Lilet 


TRANSRADIO LTD. 138 Cromwell Rd. London SW7 ENGLAND «casces: reanseso, convo» 


rT FULLY AUTOMATIC, SAFE, 
tlh hte HIGH PURITY, ECONOMICAL 


PURE NITROGEN WITH 
atti ce CONTROLLABLE HYDROGREN CONTENT 
PRODUCED AT LOWEST COST 


application: FOR MATERIAL. OR PROCESS 


NITRONEAL GAS GENERATOR 


Pure nitrogen is produced by this equipment with a 
controllable hydrogen content that can be varied to 
meet changing requirements and maintained at any 
desired percentage between .25% and 25% 


Write for additional data on how 
the Nitroneal Gas Generator can 
be applied to your process or in 
your plant. 


Request FREE, 
informative booklet No. 21, 


METALS / 


113 ASTOR ST., NEWARK 5, N. J. 
A NGELHARO (NAUIET E/E 


NEW YORK « SAN FRANCISCO « L@S ANGELES - CHICAGO 


For additional information on all items on this page, use post card on last page 


NEW PRODUCTS continued 


ill., has issued a comprehensive 2- 
color flyer describing its line of 
2-in. and 3-in. meter relays. 

Featured is a detailed descrip- 
tion of model 85, a 3}-in. dial 
radius meter relay, recommended 
for alarm, control and limit setting 
applications. Contacts are non- 
locking, and the controlling source 
may be a-c or d-c or voltage within 
limits of relay design. 

Also described is model 185, a 24- 
in. dial radius relay, similar to the 
85 but for d-c applications only. 

Included is information on con- 
struction, terminals, weight, dial 
and scale arc. Illustrations and dia- 
grams clearly indicate mounting 
and side-view dimensions, terminal 
location and internal wiring. 


Gaussmeter. Nuclear Magnetics 
Corp., 154 Boylston St., Boston, 
Mass. A 4-page brochure describes 
the Numar model M-2 precision 
gaussmeter, an instrument for the 
measurement of homogeneous mag 
netic fields. The gaussmeter dis- 
cussed, based on the principles of 
nuclear magnetic resonance, can 
be used for measuring magnet field 
strength, calibrating laboratory 
magnets, plotting magnetic field 
contours and gradients, and for 
educational demonstrations of 
nuclear magnetic resonance. Ap- 
plications are listed and specifica- 
tions given. 


TV Amplifier Bulletin. Standard 
Electronics Corp., 285 Emmet St., 
Newark 5, N. J., has published a 
new 4-page tv amplifier specifica- 
tions bulletin which describes high 
and low-band 10 kw vhf tv ampli- 
fiers. The bulletin contains photo- 
graphs of the company’s amplifiers, 
a complete explanation of how the 
equipment operates, 2 pages of illus 
trations and descriptions of major 
design features, electrical and 
mechanical specifications, a tube 
list, and block diagrams of both 
aural and visual amplifiers. 


Smaller Mica Capacitors. Perfec- 
tion Mica Co., 20 North Wacker 
Drive, Chicago 6, Ill. has available 
a technical article describing how 
new “K" gaged mica permits the 


manufacture of capacitors having 
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NEW PRODUCTS 


continued 
the same capacitance but only to 
the size previously used in tran- 


sistorized and inted cir- 


other p 
cuits. 


Magnetic Tape Recorders. Ampli 
fier Corp. of America, 398 Broad- 
way, New York 13, N. Y. The Mag- 
neloop series of variable and fixed 


speed continuous loop magnetic 


tape recorders—reproducers incor- 
porating an unusual tape drive are 
folder. 

completely de- 


21 


described in a 
The 


scribes 


1-page 
brochure 


features of models, 


which are available in single- or 


dual-speeds as well as in single-, 


dual- and triple-channels. Record- 


ing characteristics are tabulated 


for easy reference 


Complete tech- 
ommended 
direct 
furnished 


nical specifications, re 
fac- 


all 


accessories, as well as 


tory prices are on 


units. 


Strain Gage Power Supply. Perkin 
Engineering Corp., 345 Kansas St., 
iE] Segundo, Calif. A bulle- 
tin describes the model M562 strain 
gage power supply. The 
cussed has a d-c voltage output of 


recent 


unit dis- 


5 v at 1 ampere, with voltage ad- 


from 4.5 to 5.5 v and 
0.1 
for line or frequency and 


20 full 


justment 


voltage regulation 0 percent 
+0.5 per- 
cent from load to 
full load. 


Features, specifications and ap- 


percent 


plications‘as well as outline dimen 
sion drawings and an illustration 
of the unit are shown in the bulle- 


tin. 


Potentiometer. 
ae 
Mass. 
101 


trimmer 


Trimmer 
Mfg. Corp., 
Hudson, 
sheet No. 
diameter 


Carter 
Washington St., 
Technical data 
describes the in 


potentiometer 


Besides offering a more complete 
these 
stringent 


resistance values, 
the 
conditions 


20 


range of 


units meet most op- 


erational with rugged 


reliability. Using ppm resist- 
ance wire, the resistance range has 
been expanded to 100 
15,000 ohms. 


Ambient 


from 


cover 
ohms to 


temperature range has 


been extended to permit 4 w power 
rating up to R75 ( 
the 


peen 


Environmental range of po 


tentiometer discussed has im- 
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For additional information on all items on this 


proved so that in addition to with- 
standing 30 g shock, the pots will 
now pass rigid humidity, salt spray 
and vibration requirements. 


Gear-Head Servo Motors. Norden 
Ketay Corp., 99 Park Ave., New 
York, N. Y. Bulletin No. 371 gives 
specifications and gear ratios for 
11, 
15 and 18, with low inertia and low 
backlash. Dimensional 
included. 


gear-head servo motors sizes 
diagrams 


are 


VLF R-I/F-1 Equipment. Stoddart 
Aircraft Radio, Inc., 6644 Santa 
Monica Blvd., Hollywood 38, Calif. 
A 4-page illustrated folder 
scribes the NM-40A VVLF (very, 
very low frequency) radio interfer- 
field measuring 
equipment. Emphasizing the ver- 
satility of the NM-40A, the folder 
lists important unusual 
functions of a tunable equipment 
covering the 30 to 15 ke fre- 
Complete specifica- 


de- 


ence intensity 


various» 


cps 
quency range. 


tions are also given. 


Precision Resolvers. Norden- 
Ketay Corp., 99 Park Ave., New 
York, N. Y. Bulletin No. 374 gives 
specifications and 
of 
in standard 


characteristics 
36 precision resolvers available 
10, 11, 


The resolvers discussed 


frame sizes 


9° 


15 and 23. 
provide accurate solutions to prob- 
lems encountered in high precision 
phase shafting, data transmission, 
industrial process controls, rec- 
tangular to polar coordinate trans 
and 


formation rectangular co- 


ordinate rotations. 


Electronic Tools. Allen 8. 
Laboratories, Inc., 760 
Ave., Clifton, N. J. A 
page folder, entitled 
at Work”, shows a 


group of electronic tools and sys- 


DuMont 
Bloomfield 
recent 4- 

“Electronics 
representative 


tems for industry, 
merce 


research, com- 
military 
being produced by the company. In- 


and needs now 
cluded are illustrated descriptions 
of cro’s, c-r and multiplier photo- 
line of industrial tv 
A line of new instruments 


tubes, and a 


systems, 
is listed and 


engineering services 


discussed, 


page, vse post card on 


3 Relay Types 
by FILTORS, inc. 


Now a Leader in the 
Sub-Miniature Relay Field 


NEW—DPDT SUB-MINIATURE 


Actual Size 
Engineered for critical 


Airborne and Guided 
Missile Applications 


TYPE: M26FC6 
CONTACT RATING 


2 A Res. at 26.5 VOE 
or 115 vae 


Dia 0.635 
Mtg. Ctrs.: 0.875 
Shock: 50 G 


Vibration: 10 G 
at 5 te 2000 ops 


Amb, Temp. >—65°C to +125°C 
Weight: |.3 oz 


NEW—LATCHING  SUB-MINIATURE 


Magnetically Held- — \ 
Electrically Reset Actual Size 


UNBELIEVABLY SMALL 
FOR A 

LATCHING 

RELAY 


TYPE: L26F18 


CONTACT RATING: 


1A Res. at 26.5 
vde or 115 vac 


Mtg. Ctrs.: 1.406 
Shook: 50 G 


Vib.: 10 G4 at Sto 
1) cpa 


Amb. Temp 
te +125°C 


Also available in 
2P DT and 4P0T) 


Weight: 3.3 og 


—§5°C 


SUB-MINIATURE 4PDT 
The Smallest, Actual Size 
Hermetically-Sealed 
4PDT Relay 
Available Today 


TYPE: 26SR12 
Mtg. Ctrs.: 

1.406 
Shock: 50 G 


Vib. (0G at5 
te 500 eps 


Amb. Temp 
to +126°C 
Weight: 2.6 oz 


MIL SPECIFICATIONS 
All Made to MIL-R-5757B and MIL-R-25018 
(USAF) 
DRY CIRCUIT RELAYS AVAILABLE 
IN PRODUCTION QUANTITIES 
Write Today For New Catalog Listing 
Sales & Engineering Office Nearest You 


FILTORS, INC. 


30 Sagamore Hill Drive 
Port Washington, L. 1., N. Y. 


Canadian Office 
MIS ELECTRONIC SALES, LTO 
P.O. Box 240, Ajax, Ontario 
Tel: EMpire 8.3806 


Export Office 
MAURICE |. PARISIER & CO 
1860 Broadway, New York 23, N.Y 
Cable Address 
MIPARISIER NEW YORK 
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Edited by WILLIAM G. ARNOLD 


Western Electronic Show and Convention readies program {for an estimated 30,000 visitors. 


Electronics manufacturers move ahead with further plant expansions and additions. Indus- 
try engineers are promoted and move into new positions 


WESCON Gets Set For Its Biggest Show and Convention 


Pan Pacific Auditorium, exhibit site of this year’s Western Electronic Show and Convention in Los Angeles 


ELECTRONICS INDUSTRY'S 
WESCON, Western Electronic 
Show and Convention, takes place 
this month in Los Angeles, August 
21 - 24th, Total of 706 exhibits will 
occupy every available space in the 
Pan Pacific Auditorium and huge 
tent facilities, 

More than 80,000 scientists, ex- 
ecutives and engineering personnel 
in electronic and allied fields are 
expected to attend the Show and 
Convention. It is sponsored jointly 
by the West Coast Electronic Man- 
ufacturers’ Association and the Los 
Angeles and San Francisco sections 
representing the Seventh Region of 
the IRE. 

WESCON started 11 years 
ago with only 25 exhibitors and has 
grown steadily. This year, applica- 
for exhibit space were put 
on a waiting basis after 706 booths 
were sold, which used all available 
space 


was 


tions 


364 


ANNUAL 


> Papers—There will be 48 tech- 
nical sessions this year compared 
to 32 in 1955. A complete listing of 
all presently scheduled technical pa- 
pers and sessions along with dates 


and hours begins on p 388 of this 


issue. All technical sessions will be 
held at the hotel in 
Los Angeles, headquarters for the 
WESCON, and the I.A.S. Bldg. 
The cocktail party 
is slated for the opening day of the 


Ambassador 


all-industry 


Left to right. B. 8. Angwin, C. F. Wolcott and E. P. Gertsch head up the 1956 WESCON 
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Electronic Data Processing—its full effi- 
ciency and economy—is now practical for 
more clerical and arithmetic operations than 
ever before. 


Large Computer Techniques 
in Low-Cost Unit 


Now, the proven electronic techniques of 


large-scale digital computers are available in 
a lightweight, desk-sized data processing 
machine with power requirements of less 
than 500 watts. 

This versatile and highly reliable unit 
offers all-electronic techniques in arithmetic 
and switching operations...magnetic drum 
internal storage...large-capacity external 
storage...transistorized plug-in circuits... 
high-speed operation...one-minute re-pro- 
gramming—nothing has been overlooked in 
this high-performance design 

And the cost is little more than the annual 
wage of four clerks. 

Such versatility, reliability and low price 
in so compact a unit are the result of S-W 
Electronics’ years of experience in supplying 
digital data processing systems to the mili- 
tary—and advanced developments in cir- 
cuitry, components and all-electronic 
techniques. 


EDP for You? 


Yes! Our staff of systems analysts is ready 
to survey your particular data handling prob- 
lems...show you how this practical and ver- 
satile equipment can now bring you all the 
modern economies of EDP. Make your re- 
quest today. Write on your letterhead to 
Stewart-Warner Electronics, Dept 21, 
1300 N. Kostner Ave., Chicago 51, Illinois. 


peas LL 


ul 


A DIVISION OF STEWART-WARNER CORP. 





“iy 5 


Convention in Los Angeles. 
To be held at the 
Hotel 7 


from 5:30 to 7:30 
na been alloted 


RETMA Elects Baker 


Dr. W. R. G, BAKER, vice-president 
of GE, 
of the 


Man 


Ambassador 
P.M., it 
ome 22,000 sq ft 


was elected president 
tadio-Electronics-Television 
the 


annual con- 


ifacturers Association at 


conclusion of its 32nd 
vention in Chicago. 

Dr. Baker will take over the du- 
ties performed last year by H. Les- 
lie Hoffman, president of Hoffman 
Electronics Corp. 

Other officers 
RisTMA Board 


James D. Secrest, executive vice- 


elected by the 


include: 


president and secretary. 

Leslie F, Muter, president of The 
Muter Company, and 
chairman of the finance committee. 

Glen McDaniel will 
the Association’s general counsel. 

William L, Reynolds ap- 
pointed assistant general counsel. 

Dr. Baker, the world’s 
pioneers in the field of electronics, 


treasurer 
continue as 
was 
one of 
has been associated with the indus- 
try for the past 40 years, He joined 


the General Electric Laboratory in 
Schenectady, N. Y., in 1917. 


of the 
expected crowd, 


space to take care of 
the 


Frederick Wolcott 


General chairman of 
WESCON is C 


the 


1956 


of Gilfillan 
chairman is 
GE. E. P. Gertsch of 


ucts Is show 


Bros. Convention vice- 


jruce S. Angwin of 
Gertsch Prod 


vice-chairman. 


President. Honors Galvin 


W. R. G. Baker 


In 1941, he was elected vice-pres 
ident of the General Electric Com 
pany. 

Dr. Baker has headed the Associ- 
ation’s engineering 
been a member of 

1934, 

led the 


activities and 


has its board 


since 
He 


electronics industry 


diffi- 
acclaim 
the 


through numerous technical 


culties and national 
for 


two 


won 
work ‘as 
National 
Committees, which developed stand- 


his chairman of 


Television System 
ards for black and white television 
in 1941 and television in 
1953. In 1953, he was awarded the 
RETMA Medal of Honor for his 
outstanding contribution to the in- 
1952 the IRE had 
its Medal of Honor. 


color 


dustry. In 


awarded him 


> Award 
dent of 


Paul V. 
Motorola, was presented 
RETMA’s 1956 Medal of 
Honor, the industry’s highest award 
given an individual for outstanding 


service, 


Galvin, presi 


with 


In making the presentation, 
RETMA president, H. Leslie Hoff- 
Hoffman Elec- 
Paul Galvin’s 
reads like a 


director 


man, president of 


tronics said 


RETMA 
ship’s log. He has been a 


Corp., 
record in 


for 22 years, a vice-president three 


years and president three terms 


General Electric Reorganizes Electronics Division 


GENERAL ELECTRIC reorganized its 
electronics into three 
They are the 
industrial electronics division, the 


businesses 
separate divisions. 
electronics division 


and the 


components 


defense electronics divi- 


sion, 


Harold A. Strickland, Jr. 


>» Managers—General managers of 
the new divisions are: 

Harold A. Strickland, Jr., for- 
merly a consultant in the engineer- 
York 
City, heads the industrial electron 


ing services division in New 


ics division. 


o 


~ 
+ 


| 


L. Berkley Davis 


L. Berkley Davis, formerly gen- 
eral manager of receiving tube sub- 
department in 
the 
division, 


Owensboro, Ky., 


heads electronic components 


George L. Haller, formerly 


the 


gen- 


eral manager of laboratories 


George L. Haller 
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on ...and do the figures bound from 
your cranium with a purpose ? 
Then you're the Senior Engineer 
or Scientist we’re looking for 
at Firestone...a man with real 
scope who wants to work in a 
creative climate where figures have 
already added up to the “Corporal” 
surface-to-surface ballistic missile... 
where the benefits measure up to 
the “head”’ with real figures. 


For 56 years Firestone has led in 
heads for figures...for Research, 
for Development and Production. 
Now we need some more. Here 
are just a few of the needs. 


Systems Test Equipment Design 
Component Test Equipment Design 


Ground Handling Equipment 
Systems 


Mechanical Production Engineering 


Electronic Systems 

Materials and Processes 

We have a man at Firestone with a 
head for figures like yours. Write 
us. We'll arrange a meeting. 


Firestone 


GUIDED MISSILE DIVISION 


RESEARCH * DEVELOPMENT * MANUFACTURE 


/ your Future at Firestone’ Lo Anas I, 


SCIENTIFIC STAFF DIRECTOR. LOG ANGE 
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IT TAKES BIG 
FACILITIES 


to get the job done fast and right 


and Packard-Bell has 12% acres of plant 
..- plus... the 


brainpower and skills to create, produce 


Space at your service 
and develop quality electronic equip 
ment... and make on-time deliveries, 


Oh” 


RESEARCH DEVELOPMENT 


PRODUCTION 


Now Producing Communication, navi- 
gation, radar, identification, sonar, 
missile guidance and missile handling 
equipment, etc., delay lines, pulse trans 
formers, pulse-forming networks, fil 
ters, low-voltage coils, printed wiring 
boards, assemblies, slip rings, commuta 
tors and printed wiring switch plates. 


We Invite you to visit us at WESCON, 
booths 118 & 114, Pan-Pacifie Aud., 
Los Angeles, Aug. 21, 22, 23, 24. Write 
for brochure to: Technical Products 
Division, Dept P-8, Packard-Bell 
Company, 12333 W. Olympic Blvd., 
Los Angeles 64, Calif. 


TECHNICAL PRODUCTS DIVISION 


RSHIP IN ELECTRON 
FOR OVER B® YEAR 


Want more information? Use post card on lost page 
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PLANTS AND PEOPLE continued 
department, Syracuse, N. Y., heads 
the defense electronics division 

Dr. W. R. G. Baker, vice-presi- 
dent and general manager of the 
former electronics division, under 
whose direction its rapid growth 
has taken place, will serve as vice- 
president and consultant to C. W. 
LaPierre, executive vice-president 
of the Electronic, Atomic and De- 
fense Systems Group, until his 
next 


mandatory 


retirement year under the 


company’s retirement 
program, 

» Industrial—The industrial elec- 
tronics division will have product 
responsibility for x-ray equipment 
for industrial and medical use, a 
wide variety of electronic control 
devices used in industry, radio and 
television broadcast equipment, in- 
closed-circuit tv, mobile 
radio communica- 


cluding 
and microwave 
tions equipment, and 
computers. It comprises the tech- 
nical products department, William 
J. Morlock, general manager; spe- 
cialty control department, Louis T. 
Rader, general manager; and x-ray 
department, John H. Smith, gen- 
eral manager. 


industrial 


> Parts 
nents division is charged with 


The electronic compo- 
prod- 
uct responsibility for such items 
as transistors and rectifiers, print- 
ed wiring boards, ferrite products 
and a wide range of electroni 
tubes. 

In this division are the cathode 
department, J. Milton 


Lang, acting general manager; the 


ray tube 


semiconductor products  depart- 
ment, H. 


eral manager; specialty electronic 


Brainard Fancher, gen- 
components department, Edward L 
Hulse, 
tube department, 


general manager; power 
Robert O. Bull- 
general receiving 
department and 


serkley Davis, 


ard, manager ; 


tube electronic 
components sales, L. 
acting general manager, 
> Military—The new defense ele 
tronics division has product respon- 
sibility for a complete line of elec- 
tronic-defense items ranging from 
tiny fuzes to complex military sys- 
tems. Components of the division 
are: 

The aircraft products 
ment, Fred B. Law, general man- 


depart- 


military electronic 


equipment department, John J. Far- 


ager; heavy 


rell, general manager; light mili- 


tary electronic equipment 
ment, Herman F. Konig, 
manager; naval ordnance depart- 
ment, Walter B. Booth, 
manager; and special defense proj- 
Met- 


depart 
general 


general 


George F. 

calf, general manager. 
Other 

defense 


ects department, 


operations in the new 
electronics division are 
aeronautic and ordnance, Fred B. 
Law in charge; equipment, utilities 
and relations, William M, 


manager ; 


sarker, 
laboratories, George L. 
Haller, acting manager; and legal, 
Robert M. Estes, counsel. 


Honeywell Appoints 
Engineering V-P 


Glenn E, Seidel 


MINNEAPOLIS - HONEYWELL ap- 
Glenn E, Seidel tu the 
newly-created corporate position of 


pointed 
vice-president in charge of en 
gineering. 

member of the 
firm’s engineering organization for 
nearly 14 years and since 1952 has 
been 


He has been a 


vice-president in charge of 
engineering in the company’s Min- 
neapolis plants. 

In his new position, he will have 
responsibility at the top-manage- 
ment level for coordinating and di- 
recting research and engineering 
activities throughout the corpora- 
tion and will represent these activ- 
ities in corporate plans and dec 
sions, 

Such activities range from basic 
research work to applied research 
and a wide variety of engineering 
carried on in the company’s manu- 
facturing divisions. Of Honeywell’s 
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better 
10 is engaged in re- 


27,000 employees, than one 
out of every 
search or engineering activities. 
Seidel has served successively as 
field 
visor, 
gineering, 


engineer, engineering super- 
manager of development en- 
and before becoming 
vice-president, he was director of 
division 


the company’s ordnance 


which supplies precision controls 
and weapons systems for tanks and 


other military vehicles, 


Sperry Rand Plans 
Plants, Appoints Engineers 


A $1,250,000 SPERRY RAND research 


and development facility, to begin 
local operations before the end of 
1956, is planned for Salt Lake City, 
Utah 


planned for the 


construction is 
50,000 sq ft lab 
and office building 


Immediate 


Paul W. Vestigo, former ground 


armament engineering head at 
Sperry Gyroscope Co., has been ap- 
pointed as resident manager of the 
new Salt Lake facility, to be known 


Utah 
Vestigo 


Engineering 
directed first 
engineering designs of the Army’s 
“Skysweeper” 
craft 

ground 


as the Sperry 


Laboratory. 
automatic antiair- 
and other 
still 
now 


weapon military 


systems classified for 


security. He heads a small 
group of experienced Sperry scien 
tists who will 
Island 


nucleus of a new Salt Lake engi- 


transfer from Long 


headquarters to form the 
neering staff. 

By early next year, planned em 
ployment of 200 engineers and tech- 
incal 


personnel is expected to be 


complete. Initial plans of Sperry 
Rand are limited to this operational 
objective, with provision for step- 
by-step expansion at a later date if 
additional projects of Sperry Gyro 
scope or other corporate divisions 
are assigned to the new Utah facil 
ity 

Rand also formed the 
semiconductor division in 
Norwalk, Conn., a 


production laboratory 


Sperry 
Sperry 
South $500,000 
for develop- 
ment of better transistors to meet 


severest requirements of modern 
weapons and supersonic flight 


Local operations employ a techni- 
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easy to read.. 


MOSELEY BITE 


\ high accuracy, multi-range, 


actuated DC voltmeter with large linear 


scale 


to 300 volts, full scale 


with digitized output for direct connec- 


Eleven ranges from 3 millivolts 


Available also 


servo 


a servo voltmeter, 
easy to read, 

fast — adapted 

to data translation 


tion to printer or other digital apparatus. 


We'll be glad to furnish 
Write 


additional information 


/ 
EXPERIENCE 
has no competitors 


T ca 5 


5 AVe 
1FORNIA 


ACTUAL o1z8 


‘Fainnd 


MOM try 


YES - YOU TOO CAN HAVE LABORATORY APPROVED CIRCUITS 


Why gamble when you can have the best available. Wh 
at the Maico Compar 

sought new ways t& 
their product they 


the designers 
ol hearing aula 
naturail 
The delicate circuit mens 
@aun., rehalility, and aale \ 
turned to CRONAME. The eis 
writer's Laboratory 3 


ut produces 


approved “Printed Cu 


OTHER PRODUCTS 
Nameplate dial 
panels, excutcheons 
bezel mechanisms 
light assemblies, masks 
decorated glass, control 
panels, cabinets, 


CHICAGO 13, ILL. 


CroRoto embossed 


1747 GRACE STREET 
Bi 8-7500 


more than met the requirementa of Maico. Now-——-YOU TOO 
ean have Laboratory Approved Cireuita. Let CRONAME’S 
experience bring you the benefite promimed by cireuitry 
revolution Fa ties for etching, plating, printing, sereen 
ing and machining have served America’s industrial leaders 
lor over 50 years. Small or large runs, unassembled or 
asserobled with eyelets, terminal lugs, ete. Consult ua today 
our circuitry problema 


| Cartieman 
Please send me intermation on Printed 
| Cwestry 


| Have you representative call 
| Nome aoe 
j fom = 


Adtren 


| Cy 


Want more information? Use post card on last page 





“2 MES a ete and lab. work 


PRINTED CIRCUIT 


OSCILLOSCOPE KIT 


FOR COLOR TV! 


@ Check the outstanding engineering design of 
this modern printed circuit Scope. Designed 
for color TV work, ideal for critical Laboratory ap 
plications, Frequency response essentially flac from 
5 cycles to 5 Me down only 14% db at 3.58 Mc (TV 
color burst sync frequency). Down only 5 db at 5 
Mc. New sweep generator 20-500,000 cycles, 5 
times the range usually offered. Will sync wave form 
display up to 5 Mc and better. Printed circuit boards 
stabilize performance specifications and cut assembly 
time in half. Formerly available only in costly Lab 
type Scope. Peacures horizontal trace expansion for 
observation of pulse detail retrace blanking am- 
plifier voltage regulated power supply —— 3 step 
frequency compensated vertical input-—low ca 
pacity nylon bushings on panel terminals — plus a 
host of other fine features. Combines peak perform- 
ance and fine engineering features with low kit cost! 


AWeatheit iV 
SWEEP GENERATOR KIT 


ELECTRONIC SWEEP SYSTEM 


A new Heathkic sweep generator covering all 

frequencies encountered in TV service work 
(color or monochrome). FM frequencies wo! 4 Mc 
=~ 220 Me on fundamentals, harmonics up tw 880 
Mc. Smoothly controllable all-electronic sweep sys- 
tem. Nothing mechanical to vibrate or wear out 
Crystal controlled 4.5 Mc fixed marker and separate 
variable marker 19-60 Mc on fundamentals and 57- 
180 Me on calibrated harmonics. Plug-in crystal in- 
<luded. Blanking and phasing controls — automatic 
constant amplitude output circuit —— efficient atten- 
‘uation —~ maximum RF output well over .1 volt — 
vastly improved linearity. Easily your best buy in 
Sweep generators. 


where does 


COoTOo-COIL 


figure here? 


Lightning speed business ma- 
chines are a bookkeeper’s best 
friend. And in many of the finest 
precision instruments, Coto- 
Coils make amazing rapidity 
and accuracy possible. 

If you use coils, Coto-Coil 
can solve your difficult problems 
of design and production. 


Send details to 


COTO-COIL CO., Inc. 


65 Pavilion Ave., Providence 5, R. | 


Cis 
e* Cy 


Coto “> Coils 


COMPANY 


A SUBSIDIARY OF DAYSTROM, INC. 


BENTON HARBOR 14, MICH. 


WRITE FOR FREE CATALOG 
-- COMPLETE INFORMATION 
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cal staff of between 100 to 200, In- 
itial production will be used by 
other Sperry Rand divisions. 


B. J. Rothlein 


Dr. Bernard J. Rothlein, 
ducted 


wno con- 


basic studies of semicon- 
ductor applications at Sperry Gyro- 
scope Co, in Lake Success, L. L, 
will be technical director of the new 
division. Manager of the facility 
will be Samuel M. Grafton, former 
administrative 


engineering head 


for armament radar at Sperry. 
Crowther was named 


Rand’s 


George A, 
chief Sper 
Ford Instrument Co 

Crowther now assumes 


engineer of 


sponsibility for direction of engi- 
neering division projects that in- 
clude missile and weapon controls, 
air and sea navigational equipment 
and computing devices. He will re- 
port to Charles R. Burrows, re- 
cently appointed vice-president for 


G. A. Crowther 


engineering. He was 
engineering 
equipment. 

Hugh E., 
chief engineer of the microwave 


previously 
director for marine 


Webber was appointed 
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HYCOR 
TELEMETERING 
FILTERS 


Hycor band-pass and low-pass tele- 
metering filters are produced in 


exact accordance with accepted 
military standards, In addition to 
designs which conform to Applied 
Physics 


Laboratory specification s, 


miniature units are available, 


Hycor telemtering filters are potted 
for complete protection against vi- 
bration and humidity. The finest 
components are used to minimize 


aging effects on characteristics. 


Send for Bulletin TF which de- 
scribes standard types available. 


Hycor engineers will be pleased 


to quote on your most exacting 


specifications, 


Representatives in 
Principal Cities 


Cir 


Orvisionm OF 


INTE AMATIONAL RESISTANCE COMPANY 


1297C, @radiey Avenue, Syimar 1, Calif. 


See us in Booth 912 at the Wescon Show 
Aa more information? Use post card on last page 


ELECTRONICS — August, 1956 


PLANTS AND PEOPLE continued 


electronics division of the Sperry 
Gyroscope Co. He joined the firm in 
1941. 

In his 


close to 200 engineers in basic re- 


new post, he will direct 


search, development and _ produc- 


intricate -in- 
new 


tion engineering on 


strumentation and electronic 


systems produced by the division. 


Robinson Aviation 
Dedicates New Plant 


AT SPECIAL DEDICATION CEREMO- 
NIES, Robinson Aviation, manufac- 
turer of vibration control systems, 
took a long term lease to a 42,000 sq 
and office 
building just completed by the Port 
of New York Authority at Teter- 
boro Airport in New Jersey. 
Officers of the 
G. deF reest 
the board 


ft laboratory, factory 


company include 


Larner, chairman of 


and general manager; 
C. S. Robinson, president and chief 
Mrs. Dorothy Robin- 


son Sorrell, vice-president and sec- 


engineer and 


retary of the 
The 
Robinson 


corporation 
company revealed its new 
Vibration 
tem. The heart of the new 
is a resilient cushion made of knit 
ted metal 
what 


Control Sys 


system 


material 
that 


which 


wire, a some 


similar to used in the 


“chore girl” with American 


housewives have long scrubbed 
their pots and pans, 

Prior to moving into the new 
facilities constructed by the Port of 
New York Authority, 
since the company’s 
1942 were first 


York City 


operations 
inception in 
carried on in Ne 
and since 1945 at Tete 
boro Airport 

Since 1950, the firm has expanded 
times in size. In 1952, the 


office Was 


eight 


west cOast engineering 
opened in Santa Monica, Calif, To- 
day, the company 260 peo- 


ple, of 


employ ; 
whom 220 are at Teterboro 


and 40 at Santa Monica. The com 


pany’s Met-L-Flex mounts are sup- 


plied to virtually leading 
American 


as well as to more than 500 makers 


every 
airframe manufacturer 
of electronic and related equipment, 
according to the firm. 

As compared with total wartime 
deliveries of $8,000,000, shipments 
this year alone amount to almost 


MARKING 
INKS 


For Resistors 

and Capacitors. 

For Machine or Hand 
Application. 


Whatever the substance, Phillips | 
has on ink to mark it permanently 
and legibly—or can make one, | 
Marking experts insist on “Clear 
Print’ Wood Block Stamp Pads 
and Opaque inks. They get clear, 
impressions. 
Also inks for brush, pen, stencil or 


| sharp, fast-drying 
machine application available in 
@ variety of colors and quantity 
containers. 


te Quick Laboratory Service 
On Your Problem Markings. 
PART Wo % To Permanently Mark . s 
Metals, Plastics, Glass, Wood, 
Paper, Leather, Ceramics— 
glazed, varnished or lacquered 
surfaces and virtually every 
other known material. 


Waa littl awe art ae 


PHILLIPS 


PROCESS CO. INC. 


192 MILL STREET 
ROCHEATER 14,N.Y 
Went more information? Use post card on last poge. 
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NEW! 


CONNECTOR FOR 
TRI-AXIAL CABLE 
UP TO 18 KV-RMS 


Essex ingenuity solved the “tri-ax” 
connector problem. And hundreds 
more. Ask Essex engineering to ap- 
ply its imagination and skill to your 
RF connector problems. 


VP egaeten 7 0 


Or sel-ct from a comprehensive line 
of standard MIL connectors, Manu- 
facturing follow-through delivers 
complete units. Modifications of 
standards invited. Rapid delivery. 


t 


NEW! 
ELECTRIC CABLE 


ELASTICABLE® 


STRETCHES OVER 
TWICE ITS LENGTH! 
CARRIES 2 AMPS! 


“Blasticable”! 

Where can you 

use it? To cut down 

long wires? 

Fight vibration? 

Increase portability? 

Improve mobility? Save space? 

Eliminate coils? 

21 strand braided conductor. Avail- 

able | to 6 leads, terminated with 

alligator clips, jacks, spades, 1000 

V. insulation between conductors. 
Choice of covering. 


VAT ERA TP RSE alas 


Want more information? Use post card on last page. 
372 


PLANTS AND PEOPLE (continued 


$4,000,000. The new facilities will | P i ae 5 10 , 
cae the company’s productive ca- | f\ i i g | iT iw | 0) \ 
Tee ee 


Seala Elected President 
Of Chatham Electronies 


SINGLE “‘in-the-line”’ 
ATTENUATOR PADS 
and 50 ohm COAXIAL 
TERMINATIONS 


ANTHONY SCALA, formerly  vice- 


president and general manager of 


Chatham 


electronics division of 





Anthony Scale This new group of pads and termina 


tions features the popular Types C 
and N connectors, and permits any 
conceivable combination of the two 
styles. 


Gera Corp., has been elected presi- 
dent of the Chatham electronics di- 
vision to succeed W. L. Meier who 
has been appointed director of re- 
search, 

Scala still holds the office of vice 
president of Gera Corp., and is a 
director of the parent organization, 
RKO Industries Corp. 

The Chatham electronics division 
in Livingston, N. J., 
electronic 
Seala_ will 
headquarters at this division, and 


manufactures | 


tubes, and equipment. 


continue to make his 


act in capacity of general manager, 
in addition to his new duties 


PROTECTED UNDER 
six-position 


TURRET ATTENUATOR 


© Frequency Range: dc to 3000 mc 

©@ Characteristic impedance: 50 ohms 

© Available Attenuation: Any value 
from 1 db to 60 db 

© Accuracy: +0.5 db 

© Power Rating: One watt sine wave 
power dissipation 


Gulton Moves Ahead 
In Expansion 





GULTON INDUSTRIES acquired an ad 
ditional building that will eventu- 
ally add over 50,000 sq ft of re- 
testing 


search, engineering and 


space to its present facilities. 


STODDART 


derway and scheduled for comple- Aircraft Radio Co., Inc 


6644-A SANTA MONICA BLVD 


Initial construction, already un- 


tion this summer, 1956, will pro 
vide approximately half of the final 
total. The first increase includes the 


HOLLYWOOD 38, CALIF. + HO 4.9294 


See us in Booth 111 at the Wescon Show 
Want more information? Use post card on last page 
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establishment of a new medical in- 
struments research laboratory and 
expansion of present ultrasonic re- 
search and production for the Vi- 
bro-Ceramics Corp., and expansion 
of shock and vibration testing fa- 
cilities for the Gulton Manufactur- 
ing Corp. 


Raytheon Elects Top 
Officers, Plans Lab 


HAROLD S, GENEEN has been elected 
executive vice-president of Ray- 
theon Manufacturing Co. He has 
resigned his former position of 
vice-president and controller of 
Jones & Laughlin Steel Corp. in 
Pittsburgh, in order to join Ray- 
theon at Waltham, Mass. 

Geneen joined the Jones & 
Laughlin Steel Corporation in 1950 
as assistant to the vice-president of 
general services, He was made con- 
troller in 1951 and named a vice- 
president in 1954, 

From 1946 to 1950 he was with 
the Bell & Howell Co. in Chicago 
where he was vice-president, con- 
troller and director. 

Raytheon also announced pur- 
chase of a 15 acre site in Goleta, 
Calif., 5 miles west of Santa Bar- 
bara, for a new engineering labo- 
ratory to be used in the design and 
development of airborne electronics 
and infrared equipment. 

The firm already has a few per- 
sonnel working in 11,000 sq ft of 
temporary space in Santa Barbara. 
The company plans to transfer ad- 
ditional personnel and their fam- 
ilies from its Chicago equipment 
laboratory, which will be discon- 
tinued after the transfer is com- 
pleted. These people will form the 
nucleus of an engineering group in 
the temporary quarters, which is 
expected to total approximately 125. 

Plans are for a 35,000 sq ft, 
laboratory to be erected on the 
Goleta site, which is expected to 
be in operation in the spring of 
1957. 


AC Spark Plug 
Begins Expansion 
AC SPARK PLUG DIVISION OF GEN- 


ERAL MorTors has begun construc- 
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ENGINEERING TIMETABLE 


9.97 DW “Soft Words and 


Hard Arguments” 


That, says the Handbook of Proverbs, is 
the key to success. When you apply the 


adage to group discussion, such as that : ss 
Senior Electronics 


Engineers: 
Missile systems 
At Fairchild Guided Missiles Division Senior Electronics 
talented and inventive engineers work to Engineers: 
gether on projects, following them through Servo and Analog 
from start to finish as a team. The concept Computer experience 
of group brainpower puts more thinking Project Engineers: 


to work solving problems in such fields as Electronics or 
Electromechanical 


background 


Senior 


Where do you fit into this dynamic engin- Aerodynamicists: 
Supersonic Aerodynamics, 
includes performance, 


= stability and control 
You'll like what you see when you inves- analysis 


pictured above, you have a sound rule for 


making fast progress on difficult problems 


inertial guidance, passive guidance and 


radar, and entire new missile systems 


ecring picture? Take a look at the listings 
on the right and see. Arrange an interview 


tigate the excellent working climate at 
Fairchild Guided Missiles Division 


Send your resume to R. B. Gulliver. Ea 


WHERE THE FUTURE (6 MEASURED IN LIGHT-YEARS? 


FAIRCHILD 


GUIDED MISSILES DIVISION + WYANDANCH, LONG ISLAND, MY. 


A Division of Fairchild Engine and Airplane Corporation 


Want more information? Use post card on last page 





Beckman 


leak 
detector 


THE BECKMAN LEAK DETECTOR 
finds leaks with production-line 
speed in vacuum, pressure and 
hermetically-sealed systems and 
units of any size. It is useful in the 
manufacture of instrument and 
electronic components, testing 
glass-to-metal seals and welded or 
soldered joints, maintenance of 
pressure and vacuum processing 
systems— wherever operating and 
shelf life and system efficiency are 
sharply reduced if even normally 
insignificant leaks are present. 


A unique radio-frequency principle 
makes the Beckman Leak Detector 
a simpler, more reliable and less 
expensive mass spectrometer leak 
detector. It is sensitive to leakage 
rates down to 10° standard cc/sec., 
it is easy to use and completely safe 
for operator and system under 
test because inert helium is the leak 
tracing agent, and it is portable and 
dependable. Write for Data File 
N20-58 to Beckman Instruments, 
Inc,, Process Instruments Dept., 
Fullerton, California 

/ 
Beckman, 


proce MN 


tnatruments 


Want more information? Use post card on last page. 
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tion of a 225,000 sq ft plant nea) 
Milwaukee for production of ele 
tronics for defense, 


The 
quarters in 


division, which has head 
Flint, Mich., now em 
ploys more than 4,000 
Milwaukee. 


The Milwaukee plants are chiefly 


persons in 


producing electronic bombing sys 
tems and gun-bomb-rocket 

The new plant, to be built in 
suburban Oak Creek, is scheduled 
for completion late this year and 
will expand AC’s space in 
Wisconsin to nearly a million sq ft. 


sights. 


floor 


Air Associates 
Promotes Sereno 


Charles A. Sereno 


CHARLES A, SERENO was elected ex- 
ecutive vice-president of Air Asso- 
ciates, 

With the firm for the past eight 
chief en- 
gineer and later, vice-president of 
sales and engineering. He headed 
operations at the company’s re- 
search and development plant in 
Orange, N. J. where he directed 
the development of advanced elec- 
tronic products. 


years, Sereno served as 


Consolidated Elects New 
President, Opens Plant 


HuGH F. COLVIN has been named to 
succeed Philip S. Fogg as president 
of Consolidated Electrodynamics 
Corp. 

Fogg will continue as chief 
executive officer and will remain in 


MAKING 


TRANSISTOR — cquipment 


ANY 


DIODE MACHINERY 
AUTOMATIC OR 
SEMI-AUTOMATIC 


FOR TRANSISTORS and DIODES 
B STATION #0EXING 64 TURNING S 


24 POSITION TRANSISTOR OR DIODE SEALER FULLY 
WIRE. GLASS AND SHEL: 4. HOPPER FEE 


AUTOMAT) 


No.23-24-85S we 
Send for Catalog Dr. Chas. Eisler, M.E. Founder 
CHAS. EISLER, JR., PRES 


EISLER ENGINEERING CO., INC. 


751 So. 13th St. NEWARK 3, N. J. 


SS 
Want more information? Use post card on last page. 
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STS 


NEED 


... you'll be glad to know 
that expanded production at 


STROMBERG-CARLSON 


now makes available to you the 
top-rated products formerly dis- 
tributed only to the Independent 
telephone industry. 


This announcement promises the 
two most important things in your 
supply problem—dquality in the 
products and no priority in orders 
for these hard-to-get items 

The 62-year reputation of 
Stromberg-Carlson is your guar- 
anty of excellence. And our boom- 
ing expansion program lets us of- 
fer production to industries we 
could not supply in years past 


START with a look at 
our new catalog—sent 
on request. Or, if you 
have an immediate 
and specific problem, 
write to the address 
below and we'll sug- 
gest a solution. 


STROMBERG- CARLSON 


A DIVISION OF GENERAL DYNAMICS CORPORATION 


TELEPHONE INDUSTRIAL SALES 
114 CARLSON ROAD, ROCHESTER 3, N.Y. 


Want more information? Use post card on last page. 
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control of general company policy, 
but will be 
with the 
expansion and capital financing pro- 


principally concerned 


corporation’s long-range 
grams which will be greatly acceler- 


ated during the next few years. 


Hugh F. Colvin 


Colvin will be responsible for 
general management and daily di- 
rection of the business. He has 
served as vice-president and general 
manager of the firm July, 
1953. He joined the firm in 1947 


as treasurer and assistant to the 


since 


president. 

The company also completed its 
new $1.5-million research, engineer- 
ing and marketing building in 
Pasadena, Calif. 

The three-story 


area of 127,000 sq ft and is located 


structure nas an 


on an eight-acre site 


McKenney Joins 

ECA As Chief Engineer 
HENRY F. MCKENNEY has been ap- 
pointed vice-president for engineer- 
ing of Electronics Corporation of 


Henry F. McKenney 


REDUCE 


Your Rejects 


USE "ACME" 


UNIFORM 


COMPONENTS 


MAGNET WIRE 
COIL WINDINGS 
VARNISHED INSULATIONS 
INSULATING VARNISHES 
COMPOUNDS 


“Acme” stands for a half cen- 
tury of specialization in electrical 
insulations, with uniformity a first 
consideration. 


Standardize on Acme-made 
components in your product and 
be 100% sure of a balanced as- 
sembly every time. 


Submit us your product for a 
no-obligation analysis. Our en- 
gineers may be able to save you 
many dollars in its production. 
Our catalog should be in your 
planning. Let us send you one, 


ACME WIRE CO. 


NEW HAVEN, CONN. 


Want more information? Use post card on last page. 
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DURANT 


Electric “SP” 


eee eee ea 
COUNTER 


ELECTRICALLY and CLOSES 
SWITCH AT END OF PRE-SET COUNT 


(COUNTS 


COMPACT * RUGGED 
FAST © ACCURATE 


Eliminates costly over-runs 
or time consuming under- 
runs. Actuated by Photo 
Electric Cell, Tube, Relay, 
or Contact Switch. Counter 
can be located where de- 
sired. Predetermined count 
may be set at any figure 
to 99,999. Hundreds of 
applications in all phases 
of production and instru- 
ment work, 


Send for Catalog No. 56 
DURANT MFG. CO. 


1912 N. Buffum St., Milwaukee 1,Wis. 
12 Thurbers Ave., Providence 5, R. | 


Representatives in Principal Cities 


A LIGHT 


STOP or 
START a 
MACHINE 


PRODUCTIME ia tis 
Led Evergth ee) 
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He previously was chief 
engineer of the Ford Instrument 
Co. division of Sperry-Rand Corp. 
He will accelerate the firm’s pro- 
grams of applying infrared, elec- 
tronics and radiometric techniques 
to the field of long-range 
tion, missile guidance and 
trial automation, 


America. 


naviga- 
indus- 
including that of 


atomic reactors. 


Fenwal Electronics 
Appoints President 


Robert 8. Goodyear 


{OBERT S$. GOODYEAR has _ been 
named president of Fenwal Elec- 
tronics of Framingham, Mass., a 
recently-organized firm specializing 
in the manufacture of 
thermistors and sensing 
incorporating thermistors 

Goodyear formerly was 
president and chief engineer of Vic- 
tory Engineering Corp., where he 
was instrumental in the technical 
development and marketing of 
thermistors. Previously he had 
been with Western Electric in New 
York, where he designed the plant, 
manufacturing facilities and meth- 
ods for producing thermistors, and 
prior to that with the Naugatuck, 
Conn., plant of the U.S. Rubber Co. 


precision 
elements 


vice- 


Stavid Names 
| Research Director 


MAIN has been 
of research 


RoBertT C. 
pointed director 


ap- 
and 


development at Stavid Engineering, | 


Plainfield, N. J. In this position he 
is responsible for the engineering 


(continued) | 


' Made by 
Machining 
and drilling 


Made by 
Multi- Swage 


Choose right and make 
| Big Savings on 
SMALL METAL PARTS 


COSTS HALVED! Instead of turning and 
drilling parts like these from solid rod, or 
stamping and forming them, the BEAD CHAIN 
MULTI-SWAGE Process automatically swages 
them from flat stock. By doubling the pro. 
duction rate and eliminating scrap, this 
advanced process can save you as much as 
fifty percent of the cost of other methods. 

The BEAD CHAIN MULTI-SWAGE Process 
produces a wide variety of hollow or solid 
metal parts—beaded, grooved, shouldered— 
from flat stock, tubing, rod, or wire—of any 
metal. Sizes to 4%" dia. and 1'2” length. 

GET COST COMPARISON ON YOUR PARTS 
—If you use small metal parts in quantities 
of about 100,000, don't overlook the almost 
certain savings of this high-speed, precision 
process. Send sketch, blueprint or sample 
part and our engineers will furnish facts 
about Multi-Swage economy. Or, write for 
Catalog. The Bead Chain Manufacturing Co., 
88 Mountain Grove St., Bridgeport, Conn. 


—o— 
j Electrical and 


Bearings, Shafts Electronic Parts 


Soreesall 


Friction Fasteners 


Guides 


Stops Posts, Pins 


BEAD CHAIN 


MULTI-SWAGE 


PROCESS 
06 ; - 
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PLANTS AND PEOPLE continued 


design of military electronic equip- 
ments 

He formerly was operations man- 
ager for the Missile Master pro- 
gram at Glenn L. Martin Company, 
Baltimore, Maryland. 


Hughes Appoints 
Missile Lab Head 


E. H. MEIER has been appointed as- 
sistant director of the guided mis- 
sile laboratories of Hughes Air- 
craft. He is presently engaged in 
guided missile research and devel- 
opment work at Tucson, Arizona. 

Meier was formerly head of the 
systems engineering department 
of the guided missile laboratories 
at Culver City, Calif. 


Hycon Selects 
Executive V-P 


WILLIAM C. MCF ADDEN has been ap- 
pointed executive vice-president of 
Hycon Mfg. Co. of Pasadena, Calif. 

Formerly vice-president and gen- 
eral manager of the firm’s new 
camera and instrument division, 
he joined the company in 1949. 

He had been a project engineer 
for Sanburg-Serrel Corp., Pasa- 
dena, consulting engineers 

Earlier, he spent four years as 
chief engineer of Pacific Airmotive 
Corp., Burbank, was _ assistant 
maintenance engineer with Pan 
American-Grace Airways in Lima, 
Peru, and supervised engineering 
for Walt Disney Productions, Bur- 
bank 


Mycalex Expands 
Synthetic Mica 


CONTRACTS have been signed for 
the construction of an enlarged re- 
search and development center for 
Synthetic Mica Corp., subsidiary of 
Mycalex Corporation of America. 

The new structure, which will 
double the floor space now devoted 
to research and development, will 
be an addition to the manufactur- 
ing and research building opened in 
the summer of 1955 as the first unit 
of a prop sed 150,000 sq ft of pro- 
duction facilities, 

Advanced research into the com- 
mercial applications of synthetic 
mica and product development 
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Engineers 


Electronic 
Electrical 
Vacuum Tube 
Mechanical 


Physicists 


Important questions 
concerning your future: 


Have you found that your education and tal- 
ents are not fully utilized? 


Are you missing the personal satisfaction of 
using your knowledge in the development of 
interesting and important projects? 


Are you interested in a challenge to your 
creative ability? 


At GENERAL ELECTRIC X-RAY 
your future is UNLIMITED 


Expansion has created excellent opportunities 
at our Milwaukee, Wisconsin, and St. Peters- 
burg, Florida, plants. 


Good salary, exceptional employee benefits 
and unlimited opportunities for advancement 
in our development and engineering 
laboratories. These are our fields: 


Radiation ® Electron optics and 
Particle acceleration emission 

Electron beam generation Vacuum tube technology 
Medical and industrial High-voltage generation 
radiography Circuitry 

X-ray diffraction, spec- Instrumentation 
troscopy and microscopy 


For additional facts and an appointment write to: 
M. J. ZUNICK, Engineering Section 
X-Ray Department, General Electric, Room BY-87 


Milwaukee 1, Wisconsin 


Progress /s Our Most Important Product 


GENERAL GQ ELECTRIC 


X-RAY DEPARTMENT 


Want more informa.'2n? Use post card on lost page 





= duly WHERE 
° © aa 
designed, fr covlimunu Taya Tay 
360-440 CPS BENCH TYPE ag 
Variabie Frequency Power Supply PRIME 


Operating from standard 115v 60 
cps power, the Model 1460 pro- HU Ta at 


vides 400 cps 100-130 volt supply ee 
at any bench position. Utilization —— i * 

of units of this type allows testing 

at 400 cps - 10%, at anyindividual Ff : soeeeeee 
position without interference with wane oa 
any other test position. The unit 

can be easily operated by un- 

skilled personnel. 


Catalog "M" describing this unit as well as 
other CML generators in the power range 
of from 60 VA to 80 KVA in single and 
three phase units and frequency range of 
20 cps to 60 KC with all specifications listed, OUTPUT - I00V.A 
is yours on request. DISTORTION .~ 2° 
Our design engineering department is at STABILITY 1 CP 
your service to design and custom-build « to c wel. 
power supply unit for your specific need, EGULATION - | 


COMMUNICATION MEASUREMENTS LABORATORY, INC. 
250 LELAND AVENUE, PLAINFIELD, NEW JERSEY 


STOCK KNOBS 


IN ANY QUANTITY 
NEVER A MOLD CHARGE 


GEE-LAR—The House 
of Knobs—can give you a 
wide selection of knobs for 
every application. Hundreds 
of patterns and styles always 
in stock, and you're never WRITE TODAY for 


concerned with a tool charge. illustrated GEE-LAR 
Catalog. Free! 


ry GOLD INLAY KNOBS 
comet Select your knobs or pointers from 
GEE-LAR’S huge stock of quality 
products. Fast service... lower cost— 

&. always at GEE-LAR! 


GEE-LAR MANUFACTURING COMPANY 


42) South Wymon Street © Rockford, Illinois 


Want more information? Use post card on last page. 
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based on the use of the material 
will be housed in the new building, 
scheduled for completion August 1, 
1956. A major project of the new 
research laboratories will be de- 
velopment of self-bonded material 
for punched parts and other com- 
ponents now fabricated from mica 
crystals. 


RCA Promotes 
Two Executives 


THEODORE A. SMITH was elected 
executive vice-president of defense 
electronic products for RCA and 
Arthur L, Malearney, vice-president 
and general manager of commercial 
electronic products. 

Smith has been vice-president 
and general manager of defense 
electronic products, since 1955. For 
two years previously, he was vice- 
president in charge of the engineer- 
ing products department of the 
former RCA Victor division. He 
has been associated with RCA since 
1925 

Malcarney, who joined RCA in 
1933, has served as general man- 
ager, commercial electronic prod- 
ucts, since 1955. Previously, he had 
been for two years manager of pro- 
duction of the former engineering 
products department. From 1947 to 
1953, he was general plant man- 
ager of the department, and earlier 
he had engaged in component manu- 
facturing and quality control activ- 
ities of RCA. 


IT&T Appoints Officers, 
Sets New Division 


CHARLES D. HILLES, JR., vice-presi- 
dent, former general attorney and 
more recently in charge of IT&T’s 
telephone and radio operating de- 
partment, has been appointed ex- 
ecutive vice-president of IT&T. 

Henri G. Busignies, executive 
vice-president of Federal Telecom- 
munication Laboratories of IT&T, 
has been appointed president of 
that division. 

Henry H. Scudder, vice-president 
of IT&T’s International Standard 
Electric Corp., has been advanced 
to executive vice-president of that 
company. 

IT&T’s Farnsworth Electronics 
Co. has formed a Pacific division, 
following the acquisition by Farns- 
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ye ultra- 
meTt| Sensitive 


relays 


HELPFUL DATA FOR YOUR 
CIRCUITRY IDEA FILE... 


(No. 2 in aseries by Barber-Colman Company) 
The circuit drawing below indicates just 
one of the hundreds of ways many manu- 
facturers are utilizing Barber-Colman Mi- 
cropositioner ultra-sensitive relays to solve 
complex control problems. Could this be 
the answer to some of yours, too? 


SERVOMECHANISMS APPLICATIONS 


Many remote positioning applications 
can be solved by utilizing the Barber- 
Colman Micropositioner ultra-sensitive 
relay either as a null detector or a differ- 
ential relay. 


In the circuit shown above, movement of 
the transmitting potentiometer introduces 
an error signal in Micropositioner coil P, 
which in turn energizes the positioning 
motor until balance is restored. Second- 
ary relays Ry and Re operated by the Mi- 
cropositioner handle larger loads. This 
circuit can also be applied to synchroniza- 
tion . . . or the Micropositioner can be 
utilized in the output of an electronic 
servo control. 


Among the many applications for this 
simplified servo control relay are posi- 
tioning of antenna rotators and tuning 
condensers . . . aerial camera mounts. . . 
valves . . . test cell apparatus. 


If your projects involve servomechanisms, 
why not make a test with a Microposi- 
tioner designed for circuits similar to 
that shown above? Write for technical 
bulletins F7279 and 

F3961-5. 


BARBER-COLMAN 
MICROPOSITIONER 
POLARIZED DC RELAYS 


Various types...plug-in, solder-lug, screw 
terminal, hermetically sealed. Operate on 
input powers of 50 to 1,000 microwatts 
for use in photoelectric circuits, resistance 
bridge circuits, and electronic plate cir- 
cuits. Send for data. 


Barber-Colman Company 


Dept H, 1459 Rock Street, Rockford, Illinois 
Want more information? Use post card on last page 
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Henri G. Busignies 


Products 
Palo Alto, 


Bennett 
Manufacturing Co. of 
Calif. 

The will 
continue the production of glass-on- 
metal hermetic 
hermetically 
connectors 


worth of the 


newly created division 


seals, insulators, 


sealed switches and 


utilized in electronics 
for both industrial and military ap- 
plications, and will also serve as the 
Western 


sions of 


Headquarters for expan 


Farnsworth sales en- 
light 


production and instru- 


gineering and electronic 
component 
mentation. 

The company also announced the 
Vinton D. 


vice-president and general manager 


election of Carver as 
of the new division. 

Carver came with Farnsworth in 
1953 as chief mechanical production 
engineer, In 1954, he was appointed 
to the position of chief mechanical 
engineer for the research and de- 


velopment division, and _ subse- 


quently was elevated to product 


engineering which 
tion he has held until his appoint- 


ment on the West Coast. 


manager posi- 


Datamatic Elects 
Finke President 
WALTER W. 
president of 


FINKE was elected 
Datamatic Corp. of 
Highlands, Mass. Finke, 
who was vice-president and general 


Wilson, 


Newton 


manager, succeeds John J. 
who continues as director. 

Datamatic, manufacturer of elec- 
tronic data processing systems, is 
Minneapolis-Honeywell 
Regulator Co. (60 per cent) 


owned by 


and 


Yael 


COSSOR (Canada) are now sup- 
plying precision deflection yokes 
to many of the largest labor- 
atories and defence project in- 
dustries in the U.S.A. Yokes are 
available to customer's speci- 
fication, in Nickel Iron, Ferrite, 
Class A, Class H insulation. 


Linearity « standard * 1%, cus- 
tom build to 2.1%. 


Orthogonality Zz Mv’. 


Half-axis colinearity % Va". 


Mutual interaxis coupling 0025 or 
as specified by customer, 


Differential capacity unbalance - 


3.5 vuf max. 


High Altitude Performance is 
limited only by flashover point of 
the terminals, which can be 
specified by customer. 


Temperature Range - 


. Very 


Standard deflection yokes will 
operate as specified from -10°C to 
60°C. 


Class H insulated deflection yokes 


will operate from -50°C toe + 


10°C. 


Humidity: The yoke is unaffected 
by humidity. 


Meet JAN and MIL Specs. 


For further information write: 


an LLL 


CANADA) LIMITED 
301 Windsor 
Halifax 


Street 


Nova Scotia 


Want more information? Use post card on last poge. 
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HOW TO 
SAVE THOUSANDS OF 


PRODUCTION DOLLARS 
on an investment of 


$ 7 oo 
only PREPAID 


$7.50 East of Rockies 


Faster... More Efficient 


CONNECTOR SOLDERING 


Use this New Cost-Cutting Device 


ConneX 


Connector 
snaps firmly 
in place. 


Solder FAST 
from any 
angle. 


No slips... 
less chance 
for burns. 


Proved cost savings and performance 
on major Aircraft Assembly lines! 


Perfect for any commonly used 
type connector! Lock it in by finger 
touch! Then try and budge it! BUT 

. easily adjustable to any desired 
working angle. Rubber shields pre- 
vent damage to connectors or other 
small items requiring soldering. 
Stands rough treatment. 


Satisfaction Guaranteed — Order Today 


Joslyn-Hudson, inc. subsidiary of AMELCO, INC, 
2040 Colorade Ave., Santa Monica, Calif, 


Please send me Connex 


No 
Name 


Address 


City State 
(} Check enclosed [) Send C.0.0 


Went more information? Use post card on last page. 
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Raytheon Manufacturing Co. (40 
per cent). 

Before joining Datamatic, Finke 
held executive with 


Honeywell, He headed its ordnance 


positions 


Walter W. Finke 


and its transistor 


division and was later assistant to 


division power 
the president, 

J. Ernest Smith 
vice-president and Paul Hannah as 


was re-elected 


secretary-treasurer, 


Beckman Acquires 
Lou-Bar, Sets Computers 


BECKMAN INSTRUMENTS has ac- 
quired all physical assets of Lou- 
Bar 
manufacturer of precision compo- 


Products, a Los Angeles 
nents for automatic control systems. 

The firm will be operated as a 
wholly-owned subsidiary at _ its 
present Angeles location. 
Arthur Buenzli, Lou-Bar president, 
will remain in charge as resident 


Los 


manager. 

Berkeley Beckman 
has established a new analog com- 
puter department headed by Joseph 


division of 


L. Hussey, formerly assistant chief 
engineer, computers. 

The new department is responsi- 
ble for installation, field 
engineering plus design and de- 
computer 


sales, 
velopment of special 
equipment 

of the 


for nearly 


A member Beckman or- 
ganization four 
Hussey was active in the develop- 
ment of Berkeley’s original EASE 
analog compute: 


years, 


Prior to joining Beckman, he was 
associated with Northrop Aviation 


Find that “SHORT” Quickly! 


UNIVERSAL 
CONTINUITY METER 


1S GUARANTEED TO SAVE COUNTLESS 
HOURS OF PRODUCTION TIME. 


Ameico’s new Low Ohm Safety Meter 
checks the original wiring, including high 
current filament circuits, etc., which can- 
not be reliably checked with any other 
production instrument. More important 
the Low Ohm Safety Meter saves hours 
and hours of trouble shooting. 


Patent 
Pending 


ON ELECTRONICS 
ASSEMBLY 
LINES 


eee “ 


THE AMELCO “SAFETY METER” WILL PERFORM 
THE FOLLOWING PRODUCTION AND TEST 
REQUIREMENTS NOT POSSIBLE WITH ANY OTHER 
“PRODUCTION” TYPE OF INSTRUMENT 


1, Will not damage delicate components. 


2. Will differentiate between legs of high 
current filament circuits 


. Will indicate potential sources of trouble in 
switches, relay contacts and connectors 


. Locate incomplete electrical bonding 


. Save hours of time locating shorts in B-lines 
signal grounds, etc 


6. Detect unsoldered and ‘‘cold’’ soldered 
connections. 


7. Eliminate possibility of a good continuity 
indication through a mis-connected part 


NOW YOU NEED NEVER “BURN-UP” ANOTHER UNIT 


* No more smoke tests 

* No more scrapping of units. 

* No more checking for hours. 

© No more tearing up of circuits. 


PRICE $75.00 f.0.b. Santa Monica 


SIPC een a CMe yy 


Joslyn-Hudson, Inc. subsidiary of AMELCO, INC, 
2040 Colorado Ave., Santa Monica, Calif. 


Please rush a Continuity Meter to us, with 
the understanding that we may return in 30 
days if not satisfactory 


Address. 


Geena 
(Cj Check Enclosed 


State 
[) Send C.0.D. 


Want more information? Use post card on last page. 
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Co., where he was a member of 
the computer facility devoted to 
guided missile development. 


Globe-Union 
Buys Wico 


WIico ELEctTric Co. of West Spring- 
field, Mass. has been acquired by 
Globe-Union 

Wico will operate as a division 
of Globe-Union. 

The firm produces ignition equip- 
ment. 


Alpha Wire Moves 
To Larger Quarters 


ALPHA WIRE CorP., manufacturers 
of electronic wire, cable and insulat- 
ing tubing and sleeving, has moved 
its general offices, part of its fac- 
tory and warehouse facilities to 
new larger quarters occupying a 
full city block in New York, N. Y. 


Teletronics Names 
Chief Engineer 


TELETRONICS LABORATORY appointed 
Henry :Schwiebert to the position 
of chief engineer. Schwiebert, who 
joined Teletronics in June, 19565, 
was formerly the assistant chief en- 
gineer of Wheeler Laboratories and 
prior to that held the position of 
project engineer with MHazeltine 
Electronics Corp. 


Nucléar Adds Two 
Firms, Ups Engineer 


NUCLEAR CORP. OF AMERICA ac- 
quired Centra] Sales & Manufactur- 
ing Corp. of Denville, N. J., now to 
be known as Central Electronic 
Manufacturers, and to operate as 
a wholly-owned subsidiary. 

Bernard Bernstein was appointed 
chief engineer of Central’s elec- 
tronic tube division. He was for- 
merly manager of the large trans- 
mitting tube department of Am- 
perex Corp. Nuclear manufactures 
radiation detection equipment, elec- 
tronic components and related end- 
equipment, radio pharmaceuticals, 
and special chemicals. 

Nuclear also acquired Isotope 
Specialties Co. of Burbank, Calif. 

Isotope produces tagged chemi- 
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Printed Circuit Subminiature 
Varicon Connectors 


Printed Cir 


Vv ( 


vari n \ 


Right-Angle 
Printed Circuit S 


For Complete Detafis 


ELCO CORPORATION, M ST. BELOW ERIE AVE., PHILA. 24, PA., CU 9-5500 


* CHASSIS and 
Wars -blox POWER SUPPLIES 


+ « « are designed to save TIME and MONEY 


An ultra stable Vari-Fiex Regulated Power Supply mounted on a precision 
Vari-Fiex Chassis puts you days ahead in the design and construction of electronic 
circuitry for research and development—and provides a finished item which 
conforms to the highest standards of the professional art. The chassis is a 
precision, pre-drilled and tapped, ready to assembie, unit of great 

flexibility. The series of four regulated supplies, which amply cover 

all normal demands of modern electronic circuitry, are 

soundly engineered and built, ready to connect 

and operate. Vari-Flex will greatly enhance 


the efficiency of your organization, 


Send for literature and prices! 


Hamner Electronics 
Co., Ine. 
?.0. BOX 531, PRINCETON, NJ. * PEnnington 7-1176 


— 
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cals including over 150 products 
used in industrial and investiga- 
tive procedures. 

Addition of Isotope Specialties to 
the Nuclear Corporation family 
marks the fourth phase in the cor- 
poration’s program of expansion of 
its operations through internal 
growth and the acquisition of going 
enterprises. 


AMF Dedicates Lab. 
Appoints Meade 


Plugs, jacks and connectors in true miniature sizes aré 
now available for all electronic and industrial applica- 
tions. The tiny plugs, 2 conductor type with combina- AMERICAN MACHINE & FOUNDRY 
tion clamp and solder lug terminals, pass the same 500 officially opened its new laboratory 
volt breakdown test as do plugs many times larger. Min- in Raleigh, N. C. The 20,000 sq ft 
jature jacks are also 2 conductor type, with either open building makes it possible to con- 
or closed circuit. Tiny microphone connectors are avail- solidated three separate facilities 
able in both cord mounted and panel mounted types. in one location. The new building is 


For plugs, jacks and connectors . . . standard or minia- | divided into three major develop- 


ture... cail on Electrocraft. ment sections—electrical, mechani- 
cal and electro-chemical. 

The electrical engineering sec- 

Richards Electrocraft, Inc. tion engages primarily in the de- 

velopment of industrial measure- 

3743 N. Kedzie Avenue, Chicago 18, Illinois ment and control devices, utilizing 

dielectric and radioisotope instru 

ments in conjunction with auto- 

matic controls. The electrical con- 

trol devices developed are applicable 

to many mass-production processes 

and are extensively used in the cig- 
arette industry. 

The lab employs 125 people. Of 
these, 27 are engineers and design- 
ers with experience in many fields 
of science and engineering To 
augment its research and develop- 
ment staff, the laboratory main- 
tains a machine shop and pilot pro- 
duction plant. These are staffed 


with trained machinists and assem- 


> OOS 


COMPLETE LINE of deflection yokes for every need including military 
and special yokes. Focus Coils for tough problems. We'd like to help 
you with new applications. Write or phone Dr. Henry Marcy today. 


INSTRUMENTS, INC. 
170 Industrial Road + Addison, Ill. - Phone: TErrace 4-6103 John E. Meade 
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blers experienced in the building 
and testing of various machines and 
batteries. 

general 


Haywood C. Smith is 


manager of the laboratory. 


> Electronics—John E. Meade has 
been appointed director of engi- 
neering of the electronics division 
of American Machine & Foundry 
Co. in Boston. He was formerly 
associate superintendent of radar 
division, Naval Research Labora- 
tories, and has been in electrical en- 
gineering and the electronics field 
for 23 years. He has sixteen years’ 
experience in research and develop- 
ment on radar, fire control and mis- 


sile guidance systems. 
, 


Construction Begins 


On New IBM Plant 


CONSTRUCTION 
N. Y. on the airborne computer lab- 
IBM’s military prod 
ucts division, built under a neces- 


begins in Owego, 


oratories of 


sity certificate granted by the U.S. 
government for production under 
defense contracts. The engineering 
and manufacturing work on ad- 
vanced bombing and navigational 
systems now entering production at 
IBM’s Vestal and 
N. Y. plant, will he 
new Owego plant beginning late in 
1956. It is expected that 2,000 per- 
March, 
1957, and a total of 2,200 employed 


Poughkeepsie, 
moved to the 


sons will be employed by 


by the Summer of 1957, which is 
the target date for completion. 
Plans call for three buildings on a 
672-acre tract, a three story admin- 
istration building of 72,000 sq ft, 
a three story engineering building 
of 152,000 sq ft and a one story 
manufacturnig building of 184,000 
sq ft 


Chromatic Names 
Color Engineers 


CHROMATIC TELEVISION LABORATO- 
RIES named Albert A. Chesnes to the 
post of technical director. 

In his new capacity, he will be 
responsible for the overall super- 
vision of the firm’s color develop- 
ment program and for its military 
electronics activities. 

Sy Krinsky has joined Chromatic 
as chief engineer. Paul Neuwirth 
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THE NeW WAY TO 
MARK EQUIPMENT.... 


" GRAVO 


the first chip-proof, flexible engraving stock 
on the versatile 


enerrayys 


Send for booklets: 
Engravograph Booklet 1M-29 
Gravofiex Booklet G-29 


So simple to engrave Gravoflex. Lettering stands out 
permanently on contrasting background. No paint needed. 
10,000 Engravographs used for engraving on metals and 
plastics. Only Engravograph has these patented features: 
e Adjustable for 15 ratios. e Self-centering holding vise. 
e Automatic depth regulator, © Adjustable copy holders. 


NEW HERMES ENGRAVING MACHINE CORP 


13-19 UNIVERSITY PLACE NEW YORK 3. WN Y 


WOAY 
KLEW 
KVOO 
KIDO 
WGBS 
WDMJ 
KVAL 
WICA 
KLIX 
KFX} TV Rebroadcast Receiver 
CMQ NOW IN USE FROM COAST TO COAST 
KTRE 
KDRO 
KBES 
WRTV 
KIMA 
WWTV 
WGLV ete seeur 


Ssitver 


NEMS-CLARE EF 


Inoorporated 
Swain Omtve 


sP mine MARYL ANDO 


Write Dept. G-2 For Further Information 


Want more information? Use post card on last page 


KZTV 


KFBC 
WABI 
KMID 
KNOX 
WFLB 
WNBF 
WFAM 
KDLO 
WKSN 
KGUL 
WSPD 
KVEC 
WIRI 
WKBN 
WGBI 
WBOC 
KSBW 





(@) PORTABILITY... weighs less 
than 15 pounds, measures 
10” x 7%" x 8”, 


(@) VERSATILITY 


as recording millivoltmeter or 


..can be used 


~—with appropriate transduc- 
ets — to record measurement 


of physical quantities. 


((@)) RECTILINEAR trace represen- 
tation. 


((@)) FULL CHART zero position- 
ing. 


(()) HIGH INPUT impedance and 
high allowable signal source 


impedance. 


(@) PANEL damping control for 
optimum stability. 


((*)) CHART DRIVE extension for 
synchronization with other 
equipment. 


THE VARIAN G-10 GRAPHIC — 

RECORDER HAS ALL THESE 

FEATURES AND MORE... IS 
PRICED AT $295 


WRITE TODAY FOR COMPLETE TECHNI- 
CAL DATA ON THIS REMARKABLE NEW 
INSTRUMENT AND ITS FULL 

ACCESSORY LINE 


Special Products Division 
\ VARIAN associates 


Representatives in all principal cities 
MICROWAVE TUBES — INSTRUMENTS 
Want more information? Use post card on last page. 
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has joined the firm as department 
chief, color television development. 
Albert Jacobs has been appointed 
chief, 
search and development. 

Krinsky had previously been chief 
Manufac- 
turing Co. Neuwirth had been proj- 


department government re- 


engineer of Telechrome 
charge of color 
for CBS-Co- 
lumbia. Jacobs had been associated 
with government pro- 
gram activities in the fields of radar 
equipment and radar displays. 


ect engineer in 
receiver development 


Chromatic’s 


Army Plans 
Huachuca Expansion 


THE Army contemplates a $40 mil- 
lion expansion program at Fort 
Huachuca,’ electronics research 
center in southern Arizona. Maj. 
Emil Lenzner, post com- 
mander, said the sum will be spent 
over the 5 years on the 77- 


Gen. 


next 5 
square mile proving ground. 

This includes a $5 million build- 
ing program for housing and other 
technical facilities and _ utilities 
necessary for Signal Corps testing. 


Pyramid Elects 
New Officers 


STEPHEN D, FULLER was elected as 
chairman of the board of Pyramid 
Electric. 

Ralph M. Scarano, formerly ex- 
ecutive vice-president and treasurer, 
was elected to the offices of presi- 
dent and treasurer succeeding Stan- 
ley Staklinski, who formerly held 
the position of president. Staklinski 
continues as a member of the board 
of directors. 

The following officers were also 
elected: Arnold R, Andrews, vice- 
president; Samuel Siegler, 
tary; David Unterberg, 
secretary and George J. Desposito, 
assistant treasurer, 


secre- 
assistant 


Admiral Acquires Two 
Raytheon Plants 


ADMIRAL CORPORATION acquired 
the television and radio manufac- 


let Williams 
help you apply 


FERRIC 
OXIDES 


to the manufacture 
of your 


ERRITES 


You'll be well repaid by 
getting the facts on a special 
group of Pure Ferric Oxides, 
developed by Williams es- 
pecially for use in the manu- 
facture of ferrites. 


Williams Ferric Oxides analyze 
better than 99% Fe,O;. They 
contain a minimum of impuri- 
ties. They are available in a 
broad range of particle sizes 
and shapes. Among them, 
we're certain you’ll find one 
that’s “‘just right’’ for your 
requirements. The proper ap- 
plication of Ferric Oxides to 
the manufacture of Ferrites 
is our specialty. 


Tell us your requirements... 
we'll gladly send samples for 
test. Chances are good that 
our Ferric Oxide ““Know How” 
can save you considerable 
time and money. Address 
Dept. 25, C. K. Williams & 
Co., Easton, Pa. 


AURA NY 


[ COLORS & PIGMENTS 
Cc. K. WILLIAMS & CO. 


Easton, Pa. « East S$. Lowis, Ill 


Emeryville, Cal 


“— tron powders for the Hectroni« 
Core Industry, the Magnetic Tape Re- 
cording Industry and ethers. Write fer 
| complete technical information. 


(FS We aise produce IRN Magnette 


Want more information? Use post card on last page. 
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turing division of Raytheon Manu- 
facturing Co. located in Chicago. 

The new acquisition will be oper- 
ated as the Belmont division of 
Admiral Corp. Included in the pur- 
chase are two plants in the Chi- 
cago area, an inventory of finished 
television and radio receivers and 
all plant equipment. 

No changes are contemplated in 
the present organization and Ad- 
miral intends to expand the manu- 
facturing operation and to move 
into the high fidelity phonograph 
field as well. 

The plants include a 225,000 sq 
ft facility and a recently completed 
208,000 sq ft building. 

C. F. Adams, Jr., 
Raytheon, said that Raytheon’s ma- 
jor operations, which are concen- 


president of 


trated in the greater Boston area 
and which include the company’s 
picture tube and receiving tube 
business, will not be affected. 


Westinghouse to Build 
For Materials Research 


WESTINGHOUSE ELECTRIC will build 
an addition to its new Research 
Laboratories near Pittsburgh. The 
addition will consist of a four-story 
wing on the present L-shaped build- 
ing. 

Construction will begin imme- 
diately with completion scheduled 
in late 1957. 

The new wing, which will con- 
tain about 150,000 sq ft of labora- 
tory and office space, will house the 
facilities of the firm’s materials en- 
gineering department, now located 
at the company’s East Pittsburgh 
plant. 

The company also announced 
plans to expand its receiving tube 
manufacturing plant in Bath, N. Y. 


Texas Instruments 
To Purchase Mann 


TEXAS INSTRUMENTS will acquire 
the Wm. I Mann Co., producer of 
precision optical components, It em- 
ploys about 100 persons and has 
yearly sales of approximately $800,- 
000. All manufacturing facilities 
are located in Monrovia, Los An- 
geles County, Calif. 

Texas Instruments has 15 wholly- 
owned subsidiaries. Consolidated 
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COLOR 


& BLACK & WHITE 
LAB & TV SERVICE 


5” SCOPE 


S MC BANDWIDTH 
& DC AMPLIFIERS 


© Flat from DC to 4.5 me to repro- 
duce 3.58 me syne burst and oscil- 
lator signals in color TV sets. 


© 4-step freq-compensated attenua- 
tor in both AC and DC positions. 


® Built-in calibrator permits peak- 
oe # to-peak voltage measurement. 


Factory Wired $129.50 ° lly _synes anything visi- 


ie on the screen. 


¢V amplifier direct-coupled and w ition 
push-pull thruout; gradual roll- eps eps). 
off beyond 4.5 mec; useful at 10 © Edge-lit lucite engraved graph 
mic. screen with dimmer control; filter; 
¢ High V sensitivity: 25 mv/in. standard bezel fits standard photo- 


¢ Choice of direct coupling (DC) graphic equipment. 
or capacitive coupling (AC). ¢ SUP1 CRT 


> 


Write for FREE New 1956 Catalog E-8 
and Name of Distributor 


84 Withers Street ¢ Brooklyn 11, N. Y. O56 Prices 5% Higher on West Coost 


NOW IN STOCK AT YOUR NEIGHBORHOOD DISTRIBUTOR ORDER NOW! 


you are a 


TOP NOTCH 
RELIABILITY ENGINEER 


please answer these questions: 


(1) Have you an inquisitive mind? 
(2) Do you respond to professional challenge? 
(3) Is personal recognition important to you? 


(4) Doesn’t the current work on Missile Systems 
Reliability impress you as one of the most fruitful 
fields in engineering today —in scope, in equipment 
available, in talents engaged? 

(5) Isn’t North American Aviation’s Missile Engineering 
staff the place for YOU —where your electrical, 


electronic, mechanical or aeronautical ability can be 
stimulated to optimum performance? 


7 to these questior S$ Cor 
thority in this field. Join this are 
R | Cunningham, Mis 

nel, Dept. 991-20 EL. 


NORTH AMERICAN AVIATION, INC. 


12214 Lakewood Boulevard, Downey, ¢ alif, 


Want more information? Use post card on last page 
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TI sales for 1956 are expected to be 

BRING US YOUR HEADER PROBLEMS! approximately $40,000,000, up 40 
percent from 1955’s $28,600,000 

The Mann Company’s output is 

principally of spherical and pris- 

matic optical components which 

complements the line of principally 

flat and cylindrical optical compon- 

ents produced by Houston Techni- 
cal Laboratories, TI subsidiary. 


SIMPLE OR COMPLEX Amphenol Appoints 
— We make them all, ranging from 2- and 3-electrode crystal Soria Vi > 
holder bases and standard octal headers, to 14- and 18-terminal Soria Vice-President 
headers for sealed Transformer and Relay applications — with a 

wide selection of styles and sizes in our series of basic designs. 


SPECIAL DESIGNS 

— We also manufacture Sealed Headers and Terminals to meet 
special requirements, and will be glad to quote upon receiving 
your specifications. 


COMPLETE ASSEMBLIES 


— We have facilities for handling the complete assembly of many 
units — including wiring, evacuating and pressure-flling enclosures. 


— Just off the press, a new Hermaseal catalog, with descriptions 
and specifications of some of our standard Sealed Headers and 
Terminals. Write for your copy today! 


CLZZZD we wermascat co, inc. Ekhart 10, Indiana 


Rodolfo M. Soria 


RODOLFO M. Soria has been ap 
pointed vice-president of engineer- 
Electroplated WI Re E eee ing of Amphenol Electronics Corp 
Dr. Soria joined Amphenol in 
for many different applications 1946, as a project engineer, became 
director of research in 1949 and 
was named director of engineering 
in 1954, In this position he super- 
vised all engineering, inspection 
and quality control at the plant. 
He was president in 1954 of the 
National Electronics Conference. 
He is also a consultant to the Of- 
fice of the Assistant Secretary of 
Defense for Research and Develop- 
SINCE 1901 - ; ment as a member of the Advisory 


Group on Electronic Parts, and is 
Specialists in the Unusual i 1| United States delegate to the Inter- 


More and more people are turning to us for electroplated wire. a, ee 
We electroplate by continuous methods a wide variety of wire in ee 

a range of diameters from .035"' to the smallest available. In our 

laboratory, Tungsten wire as small as .00015" has been electro- 

plated with Gold . . . New applications for electroplated wires on General Instrument 


different base materials being devel i i I ' i 
are being developed from time to time. . . Names Vice-Presidents 


Your inquiry is invited. Consult our staff, without 


obligation, about your specific wire problems. GENERAL INSTRUMENT CORP., pro- 


ducer of radio, television and elec- 
tronic components, elected two 
SU mish mH vice-presidents: 
MFG. Ht Lie SH J. Gerald Mayer, former execu- 
121 SOUTH COLUMBUS AVENUE, MOUNT VERNON, WN. Y tive vice-president of Micamold 
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NEW “XC” PLASTIC 
FILM DIELECTRIC 
CAPACITORS 


Adu ae 


Tubular Cased 


sled (Glass to Metal 


The development of the Gudeman 
"XC" capacitors results in a new 
line of high temperature capacitors 
that has exceptionally high insu- 
lation resistance, low power factor 
and low dielectric absorption. The 
case sizes were selected whereby 
no voltage derating is required 
when the capacitors are used within 
a temperature range 63° G. 
to +165° C 

The Gudeman ‘'XC"' capacitors 
as shown are hermetically sealed, 
tubular, oil filled (Gudeman Impreg- 
nant #258), plastic film dielectric. 
Other case styles such as bathtub 
and rectangular types are available. 


NEW MINIATURE 
DRY ELECTROLYTICS 


from 


r 
q |emperature 


tically Sealed 


99 99° p 


Low Leakage ( 


340 W. Huron, Chicago 10 
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Electronics Manufacturing Corp., 
newly-acquired General Instrument 
di- 


NEW MINIATURE 
23 oe 
CAPACITORS 


p 


subsidiary, who was elected a 


rector of General Instrument as 
well as vice-president 
Sol W. Gross, 


dent of Emerson Radio and Phono- 


former vice-presi- 


Tall 


mn 


graph Corp. and a specialist in 
development 


He 


Instrument 


and television 


more 


radio 
for 
named 


than 25 years. was 


General vice- 
president and general manager of 
Micamold, in all 
operations at its plants in Brooklyn, 


oe 


ovel charge of 


and Tazewell, Va 


Standard Coil 
Elects President The Gudeman Feed-Thru Capacitor, 
Types 271 and 272, is a three-termi- 
nal component designed to be used 
for R.F. Interference suppression in 
a manner similar to a low pass filter. 
The typical insertion loss character- 
istics for these Feed-Thru Capacitors 
when measured in a 50 ohm line 
are in accordance with MIil-Stand- 
ard 220. 

The internal construction of these 
Feed-Thru Capacitors is designed so 
as to minimize the inherent induc 
tance; therefore, these units perform 
functionally as nearly as possible to 
an ideal capacitor. 


ia el) ie) 
INTERFERENCE 
a1 tt 


James O. Burke 


BURKE ha elected 
oft ssf 


He icceed 


chairman 


JAMES O been 
andard Ci 


Grier Ie 


president 
ucts Co 
who become 

board of directors 

Burke, 


vice-president in 


who pecame exe 


1954 a imed the 
responsibilities president in 
April of this yea 


was vranted a 


Swanson 
for 


profession al 


vhen 
leave of absence 
reasons of health. By 


Burke was 


Standard (« 


Screw neck mounting 


accountant, one of th 


® Hermetically sealed tubular 


original founders of construction 


in 1935 Glass compression or ceramic 


solder seal terminals 

High insertion loss from .15 to 

1000 MC 

Ratings range from | to 20 amps 

at 125 V.A.C, (0-400 cycles) or 

400 V.D.C. 

Operating temperature range: 
55° C. to + 85° C. 


Beck Joins 
Lockheed Division 


3ECK has joined Lock 
systems 


CLARENCE H. 
missile 
Van Nuys, Calif., as a design spe 


heed’s division in 
cialist in the research laboratory’s 
flight test electronics department 

Beck had been chief of the stand- 


THE 
340 W. Huron, Chicago 10 
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For “in the field” replacement or original 
equipment manufacture, you'll find that 
it's easier and faster to specify Johnson 
Panel Indicators. Available in a wide 
variety of types, Johnson “preferred” 
units are immediately available ot parts 
distributors throughout the country. Care- 
ful standardization, with an eye to re- 
placement as well as interchangeability, 
makes Johnson Pilot Lights the first choice 
of many leading manufacturers, 


Available types include: continuous indi- 
cation neon types; models for high and 
low voltage incandescent bulbs; stand- 
ard or wide angle glass and lucite 
jewels in clear, red, green, amber, blue, 
or opal lenses. Specials, including those 
meeting military specifications are also 
available in production quantities. For 
full information write today! 


NEW CATALOG! Covers complete Pilot 
Light Line-—write for your copy today! 


——- 


SOLDERLESS 
NYLON CONNECTORS 


Available in |! bright colors, Shock- 
proof nylon sleeves won't chip or 
crack with hardest usage. Excellent 
for high voltage applications. Highly 
resistant to extremes of heat, cold, 
and moisture. Tip and banena plugs 
designed for simplified solderiess 
connection of up to 16 gauge strand 
ed wire — jacks require soldered 
connection, Simple, functional de- 
sign gives top quality at low cost, 


x 


Write for samples, prices, and further information. 


ie 


~ 


Nee ee ee ee 


Nee ee oe ee ee ee ee 


2314 SECOND Ave. ‘SW, 0 . WASECA, MINN, 
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engineering 
Gilfillan Bros. 
1949. 


department at 
in Los Angeles since 


Sealectro Unveils 
Another Plant 


SEALECTRO CORPORATION, manufac- 
“Press-Fit” Teflon 
minals, announced the opening of a 
in Mamaroneck, N., Y. 

The structure houses production 
facilities, general offices 
search and engineering activities. 


turers of ter- 


second plant, 


and re- 


Aerovox Selects 
Engineering V-P 


Luther 
engineering. 


AEROVOX appointed James 


as vice-president of 
He has been a vice-president since 
1955 when his company, the Luther 
Manufacturing Co. of Olean, N. Y.., 
affiliated with Aerovox 
present assignment 


became 
The 
the scope of his activities. 

At the same time, Louis Kahn as- 
sumes the position of technical as- 
sistant to the president to 
W. Myron Owen on all technical 
matters. He has been with Aerovox 
since 1987. 


broadens 


assist 


Magnetic Amplifiers 
Opens In The West 


MAGNETIC AMPLIFIERS of New 
York, N. Y., opened its west coast 
division in El Segundo, Calif. 

In addition to handling the com- 
pany’s standard line of equipment, 
the new branch will engage in 
engineering and development, 
breadboarding, manufacturing of 
prototypes and production, 


WESCON Outlines 


Technical Program Plans 


FOLLOWING is a complete list of all 
presently scheduled technical papers 
and sessions to be presented at the 
1956 Western Electronic Show and 
Convention in Los Angeles, August 
21-24: 


> Session 1—EARTH SATELLITE 


Tuesday, August 21, 0:30 AM-——-11:30 AM 
The Professional Group on Military 
soctrontes by Capt. C. L. Engleman, 
USN. 
The U 
ect Vanguard by 


8. Earth Satellite Program Proj- 
M. W. Rosen of Naval 


(Photo courtesy of the New England Bell Telephone Co.) 


THE REFLECTION OF 
PRODUCT ACCEPTANCE 


AINSLIE-built Reflectors were speci- 
fied for the installation atop the 
New England Bell Telephone Com- 
pany building, Boston, and have 
proven their dependability and ac- 
curate performance under severe 
service conditions for several years. 


AINSLIE REFLECTORS 
GIVE RELIABLE PERFORMANCE 
Complete coordination of design, 
manufacture and performance gives 
permanent reliability to AINSLIE 
Reflectors. We deliver’ from stock 
Mesh Reflectors from 4’ diameter to 
18’; Spun Reflectors from 4’ to 10’; 
larger sizes and Radar Reflectors 
made on special order to your speci- 

fications. 


We will gladly work with you in the develop- 
ment of any unusual antenna requirements 


Designed and Manvtactured for 


@ MICRO-WAVE RELAY @ AIRCRAFT 
@ MISSILES @ RADIO ASTRONOMY 
@ RADAR 


AVN: iS 
Vi a 
mah 
YN 7 Val 


Send for our NEW 
illustrated bro- 
chure. Quotations 
on request with- 
out obligation. 
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Resear< h Lat ) J. Ma iriar a ‘“ AS 7 PHASE 
tlenn L. Martin Co. METERS 
> Session 2—MICROWAVE THE- 

ORY AND TECHNIQUES ae! | hd e 


Tuesday, August 71, 9:30 AM-—11:5 een) 


Applications of a Waveguide Slot Cou NULL 


pler with Unity Coupling y R. W 


of Hughes Aircraft Co ; DETECTORS 


The Effect of Mode Filter 
cular Electri Wave Transt 
erties of a Long Multi-mode Circular . e 
Waveguide by W. D. Warters ; 
Telephone Laboratorie 


golacteasas Tensions ty Cost A. 124 IMPEDANCE 
fgxponential ‘Transmission Lines as | an Ca - tre COMPARATORS 
(asses. wes 7, a Bx CE 

> Session 3--ENGINEERING al Oa A ; en. 

MANAGEMENT ; la eel POWER 
Tuesday, August 21, 0:40 — = ; = > OSCILLATORS 


Management of Lar 


Developme: Fi ' an . ! Ha HIGH ACCURACY 


of Hughee 


gehen Things and the Ensineer by MEASURES FROM 0 TO 360 DEGREES 


"ics “ae Mesined — READINGS NOT AFFECTED BY NOISE AND FREQUENCY 
ment of Ind ae ial Enterprise b; ‘ HARMONICS STANDARDS 


Fontaine of endix Aviation ¢ 
of eee, Ce Oe bole ee PHASE SHIFTS OF THE ORDER OF .01° CAN 
BE MEASURED EMPLOYING SPECIAL CIRCUIT . 


Session 4 MEDICAL ELEC TECHNIQUES 


ew MEASURES IN-PHASE AND QUADRATURE AUTOMATIC 
Tuesday, August 21, 9:30 AM—11Ii:40 AM HI-POT 


COMPONENTS SEPARATELY 
tion in Fligt n Extra 


gions by Her : For further information contact your nearest 

School of Aviation Medicine : representative or write for brochure ° 
Progress in , , 

Speaker fron 


Methods of Measuring Blood Pressure INDUSTRIAL TEST EQUIPMENT CO. Other Electronic 


and Blood | 


University of Southern California. 55 E. 11th ST. - NEW YORK 3° GR. 3-4684 Test Equipment 
> Session 5—TUBE TECHNIQUES eens eal : 


Tuesday, August 21, 9:30 AM—11:30 AM FROM NEW YORK COIL COMPANY 
Development f a Line of M 

ture Ceramic 71 ) t 
Noise Performa 


wlan eons || A 
Flat Displ: mem of © ) 
ae oe peste Custom-made to your specifications 


egy galing WINDINGS © @ © Designed to solve your problems 


Varian A 

‘ Used ir 
ment of ¢ ) Watt Ceramil« 
Tetro y ; hrader of 


Exposure Hazards fré Cosmic Radia 


> Session 6—Not scheduled Need coil windings custom-manufactured to your absolute specifi- 


> Session 7— PROPAGATION cations? NYCO's 53 years of manufacturing experience is your 


Tuesday, August 21, 2:00 PM—4:30 PM 
Reflection of a Transient | 
netic Wave fror a nducting : 
Med \ Jarne R 


al Bureau of Standards. For specification-correct transformers, reactors, chokes, capacitors, 
redict roposphe ’ropt 


guarantee of just-right coil windings. 


13. B. Bayt of Smyth potting and encapsulation, assembly with or without parts fabrica- 


ons of Antenna-Bea 
‘rans-Horizon Pr pagatior 
nan, Jr., N. H. Bryant and ; 
Stanford University electronic parts. 
146 Megacycles of the Re 
oefficien of Irregular Terrain at 
gles of Incidence by R. BE. M ies : v 
ni Maloney of Nationa Send your specifications now for quotation. Address New York 
are 


n Return at Jear-Vertk . ¥ . 
K. Moore and C. 8. Wil Coil Company, Phoenixville 12, Pennsylvania. 
University of New Mexi 


tion, contact NYCO .. . producer since 1903 of electrical and 


¢ 


> Session 8—MICROWAVE THE 

ORY AND TECHNIQUES AC 

TIVE ELEMENTS 

Tuesday, August 21, 2:00 PM—4:30 PM 
Recent Devs pment or Tran t-Re 

ceive Switch ‘I Des \ tot 

of Bomac Laborato 


Characterist 
ceilvers Empl 


i Wan” ero Santor Uv AS OLD AS Mf THE INDUSTRY 
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HEYCO NYLON STRAIN RELIEF BUSHINGS 
UR ee et) 73 
a a 


SLIP OVER WIRE A roved 

2—SNAP INTO HOLE pp 
With Heycos it’s no longer necessary to tie wire fm, 
knots or use insulating grommets. Product life 4 U 
YL 3 


is increased and product appearance is greatly . d 
enhanced. ‘te Spl 


HEYMAN MANUFACTURING COMPANY 
Kenilworth 2 New Jersey 


Send wire sizes for free 


lu MME ela C lies 


We specialize in the design and manufac- 
ture of precision deflection yokes for military 
and commercial applications. Phone or write 
for immediate engineering evaluation of your 
critical display problems. 


Phone: RAmsey 9-1123 


Constantine PLA ELL TOU ude ey 


Island Avenue Mahwah, N. J. 


Want more information? Use post card on last page. 
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“trons by Maurice St. ¢ ' Varian As 
sociates 

Burnout Experiment n jand and 
X-Band Crystal yy Ben Hecht of Bomar 


Laboratories 

> Session 9— CIRCUIT THEORY 
FREQUENCY DOMAIN TECH- 

NIQUES 

Tuesday, August 21, 2:00 PM—4:30 PM 


Realization of Dr ing Point Impedance 

inctions Without Mutual Inductance by 
R. H. Pantell of Stanford University 

RLA rransfer tion Synthesi b 
i ( Ho, Logisthe tesearch Im and 
University of ¢ or 

synthe 
Kind Symme 
Lewis of MIT 


Some Sin 


t 


Linear ‘ ircult 
Wooldridge Corp 
Network Design b 
distortion Technique by 
Bell Telephone Laborat 


> Session 10—INSTRUMENTS 
Tuesday, August 21, 2:00 PM 4:3 


A Practical Application of Phas 
uring Technique to Precish 
and Distance Measuring Equipr 
William ‘T Thompson of Cublk 

4 Multi-Pressure Measuring 
ordin Svetem for Wind Tunne 
Bain of Jet Propulsion La 

Klectromagneti« Flowmeters 
ne Characteristk and Applicati 
I ene Mittelmann, Cor tin 

1) Magnetic Flux Meter 
R. Feldt of Federa 


> Session 11 TELEVISION 
CEIVERS 
Tuesday, August 21, 2:00 PM—4:30 PM 


Stagger-Tuned Transistor Video Ampli 
fler by Victor H. Grinich f Stanford 
Research Institute 

Analytical Approaches to Local Oscilla 
tor Stabilization by W. Y. Pan and D., J 
Carlson of RCA 

Retrace Driven Deflection Circuit by 
Walter B. Guggi of Stanford Research 
Institute 

Graphic Derivation of the Chromaticity 
Diagram by Edward L Michael of 
Hughes Aircraft Co 


> Session 12 MILITARY ELEC- 
TRONICS 
Tuesday, August 21, 2:00 PM—4:30 PM 


ctronics Circuit Standardization by 
Muney and G. J. Rogers of Na- 
tional Bureau of Standards 
Application of Solar Furnaces to High 
Temperature Research by Lt. Col. R. H 
May of Armed Forces Special Weapons 
Project 
Nuclear Weapons Effects on Communi- 
cation Systems by Jack Egegart of Signal 
Corps Engineering Laboratories 
Silicon Solar Cell by M. B. Prince of 
National Semiconductors Product 


>» Session 13—-ANTENNAS | 
Wednesday, August 22, 9:30 AM—Noon 


Radiation and Diffraction Problems In 
volving Wedges and Cones by L. B. Fel 
sen of Polytechnic Institute of Brooklyn 

External Fields Produced by a Slot on 
a Cone by G. Held and G. Hasserdjian 
of University of Washington 

A Slot Analog of the Loop-Dipole D-F 
Antenna by F. D. Clapp and H. Masuda 
of University of California 

The Effects of Thin Conductive Coat- 
ings on Low-Frequency Aircraft Antenna 
Performance by C. W. Steele of Stanford 
Research Institute 

The Tacan Antenna by A. Casabona of 
Federal Telecommunication Laboratories. 


> Session 14 CONTROL THE- 
ORY AND METHODS 
Wednesday, August 22, 9:30 AM—Noon 


Consideration Regarding Design of Sta- 
bilizing Elements for Control Systems by 
T. H. Chin of University of Pittsburgh 

Solution of Statistical Problems by 
Differential Operator Approach by R. L 
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F(X)= 


FOR THE FIRST TIME - 


a random voltage or 
noise source with 
precisely controlled 
power frequency 
spectrum and pre- 
determined amplitude 
probability 
characteristics. 


GAUSSIAN NOISE AMPLITUDE probability dis- 
tribution is produced by the G-1000 Sigmatron 


The Sigmatron G-1000 ultra low 
frequency random signal gener- 
ator was created to fill the most 
critical analysis requirements of 
modern systems engineering. 

A tremendous advance in instru- 
mentation, the Sigmatron pro- 
vides a powerful tool for the 
analysis and test of guided missile 
systems, servomechanisms, com- 
puters, vibration, data reduction, 
information theory, filter design, 
and quality control. 


See the Sigmatron in action at the 
WESCON show. 


sigmatron’ 


ULTRA LOW FREQUENCY 
RANDOM SIGNAL GENERATOR 


For additional information 
address inquiries to: 


[urenconrinenrat 


ED Divwamies 
ED Corporation 


170 Coolidge Avenue + Englewood, N. J. 


Want more information? Use post card on lost page. 
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P Session 15 
CUITS 
HIGH 

TIONS 


Wednesday 


TRANSISTOR CIR 
LINEAR, LOW AND 
FREQUENCY APPLICA 


August 22, { ; Noon 


P Session 16—CYBERNETICS 


Wednesda August 22, 0:30 A™M Noon 


Session 17 
TUBES | 


Wednesday 


MICROWAVE 


Luguat 


> Session 18-—-RELIABILITY; OR 
GANIZATION, SYSTEMS, AND 
EQUIPMENT 

August 22, 0:30 AM— 


Orwunizir for Re ibilit by A M 
un and J. ¢ hen of Bell Alreraft Cor 
Price of Reliability in Airborne Flee 
tronic Equipment Arthur H. Wulfsber 
of Co Radio Co 
Miss Unrellabilit Cost Eva 
jStanley and J. Tampico Asso 
Product 
of the Risk of Ce 
é in Electroni 
Connor of RCA 
Reliabilit as a Management-Pngineer 
ing R onsibility by H. 8. Hansen of 
Servo Mechanism 


Wednesday, Noon 


jatior 


ymponent 
Systema b 


Session 19 
ranged 


Program to be ar 


W ednesday August 22 
2:00 PM 1:30 PM 


CONTROL MECH 
AUTOMATION 


August 722, 
4:30 PM 


and Application 


> Session 20 
ANISMS AND 


Wednesday, 
2:00 PM 


EXPAND YOUR 
PORTABLE TV 
SALES 


INVERTERS 


for changing your storage 
battery current to 
A.C. HOUSEHOLD ELECTRICITY 


Aaywhere « 


in your own car! 


=~ 
} i 
ENJOY TV IN 
CAR, Boat or Plane 


mounted ouf @Psight under 
dash or in tank 


compartment? 


ATR INVERTERS 


especialiy designed for operating 
standard 110 volt A.C. portable TV sets 
also 
@ TAPE RECORDERS 
@ WIRE RECORDERS 
for 


@ DICTATING MACHINES 
@ ELECTRIC RAZORS 


executives © OUTDOOR MEN 
SALESMEN @ REPORTERS 
PUBLIC OFFICIALS @ FIELD INSPECTORS 
POLICEMEN e DOCTORS 
FIREMEN @ LAWYERS, ETC 


See your jobber on unite factory 


WOW MODTLS «= NEW DESIGNS «= EW LITERATURE 
“A” Dattery Eliminators, DC-AC loverters hate Radio Vibrators 


ee re ee ee a ee ee ee ee ee 


\ 


American Teievision « Ravio Co. 


Zuality Products Since 1931 
SAINT PAUL 1, MINNESOTA, U, 5. A. 
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EXAMINE FREE! 


Profit NOW with the latest 


on successful transistor 


design, application, operation 


—IN ONE COMPLETE VOLUME! 


TRANSISTOR 
— ELECTRONIC 


ons oa 
by Arthur W.Lo, 
Richard 0. Bundres 
Jakob Zawela, Fred 
dD Waldhauer, 
Chung-Chih Cheng; 
all RCA engineers 


At last, here’s 
an authoritative, 
practical book 
which rounds up all available in- 
formation, ideas and techniques on 
transistors and presents this use- 
ful data to you in 520 illustrated, 
easy-to-follow pages! These RCA 
experts cover the whole field, from 
design and operation of transis- 
tors to their application. Much 
material is just released, printed 
here for the first time. Whether 
you're a beginner or seasoned vet 
working in radar, TV, radio, 
computing, or allied fields ... this 
complete, new book will give you 
mastery of transistors and show 
you how to use this knowledge 
profitably and suecessfully ! 


Gives Complete Coverage. Including: 


Physical concepts (36 pages) characteris 
tics, parameters, equiv irculte (44 pages) 

basic amplifier configurations (50 pages) 

low freq, amplifiers (42 pages) hi-freq. am 
piifers (39 pages power amplifiers (28 
pages) hi-freq. operation (47 pages) e 
physical interpretation of transistor parameters 
(35 pages) oacil 
lation & dem 5 pages) pulse circuits 
(76 pages) tabular-analyses of fundamental 
traneiator network & circuite 


atore (38 pages) modu 


shows paral 
lels, contrasts between transiator and vac, tube 
practical circuits plus 
much more v able material and workable 
useful techniques 


clreults feat 


c= MAIL NOW-——FREE TRIAL OFFER -—- 


Prentice-Hall, inc., Dept. 5204-K! 

Englewood Cliffs, New Jersey 

lease send me a copy of TRANBIBTOR ELEC 
TRONICS for 10 days’ FREE use. Within 10 days 
I'll either return book and owe nothing, or will keep 
it and remit $4 down (plus small postage charge) 
and thm $4 a month for two months in full 


| 

| 

| 

| 

payment | 
Name | 
| 

Address | 
| 


City Zone State 


Seve! Gend $12.00 with this coupon and we pay 
postage. Bame return and refund guarantee 


| a | 


Want more information? Use post card on last page. 
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PLANTS AND PEOPLE (continued 


tem by G. H. Singer of 
a Contro 
kard of U. 8 


ation 


Mechanism by 
5. Naval Ord- 
ymatic Determination of Missile Air 
haracteristk in Mass Production 

l.. Watkins of Convair 

Jew Digital Path Control System for 
chine Tools by Jack Rosenberg of 
Control Systems 
> Session 21—CIRCUIT THEORY 

SWITCHING THEORY, TOPOL- 
OGY AND TIME DOMAIN SYN- 
THESIS 

Wednesday, August 22%, 
2:00 PM—4:30 PM 

Switching Theory by D. A 
of MIT. 

Some Aspects of the Network Analysis 
of Sequence Transducers by J Simon 
of Sperry Rand Corp : 

Some Topological Considerations in Net 
work Theory by F. Reza of Syracuse Unit 
versity 

Network Synthesis for Prescribed Im- 
pulse Response Using A Real Part Ap- 
proximation by R. A. Pucel of Raytheon 
Manufacturing : 

Time Domain Synthesis by Delay Line 
Analogy by M. Strieby of Ramo-Wool- 
dridge Corp 


tronk 


Huffman 


> Session 22—-CYBERNETICS 


SYMPOSIUM 


Wednesday, August 22, 
2:00 PM—4:30 PM 


The Philosopher's Approach to Cyber- 
netics by Abraham Kaplan, UCLA. 

Studies of Neural Physiology in the 
Learning Processes by Joseph A. Ginger- 
elli of UCLA 

The third and fourth periods of this 
session will be devoted to an open panel 
discussion with audience participation. 

The panel members are Robert 
Tschirel, Stanley Frankel, Joseph Hirsch 
Leonard Gardner, Abraham Kaplan, an 
Joseph A. Gingerelll. 


» Session 2: MICROWAVE 


TUBES I 


Wednesday, August 22, 
2:00 PM-——4:30 PM 


Characteristics of Modern External Tun- 
ing Cavity Reflex Klystrons by T. Moreno 
of Varian Associates 

A Rugged 8 mm Reflex Klystron by 
W. G. Abraham and F. L. Salisbury of 
Varian Associates 

An X-Band Folded Line Type _Back- 
ward-Wave Oscillator by R. H. Winkler 
of Cascade Research Corp 

A Demountable Tube for Gas Discharge 
Microwave Detection Studies by H. Far- 
ber of Polytechnic Institute of Brooklyn. 

Means for Electronically Controlling the 
Current from a Magnetron Cathode by 
J. 8 Needle of Northwestern University 

Design and Calculation Procedures for 
Low-NolseTWTs by G. Wade, R. W. De- 
Grasse and L. D. Buchmiller of Stanford 
University 

A Rugged 915 MCCW Magnetron for 
Flectronic Cooking by P. C. Gardiner of 
GE 


> Session 24 
LIABILITY AND 
ODS 


COMPONENT RE- 
TEST METH- 


Wednesday, August 22, 
2:00 PM—4:30 PM 


The Unreliable 
by Marcus A 
tric 

Improved Guided Missile Tube Relia- 
bility by Alfred Blattel of Raytheon Mfg 

Tube Fallure Rate Variations by M. B. 
Feyerhern of RCA 

Cine-Radiography, A New Testing Con- 
cept of Component Reliability by W. H. 
Grumet of Rototest Labs, 


PANEL 


Universal Component 
Acheson of Sylvania Elec- 


P Session 25 ON EDU- 
CATION 
Thursday, August 23, 9:30 AM—Noon 


Frederick Terman of Stanford Univer- 
sity, Thomas L. Martin, Jr. of the UWni- 
ersity of Arizona, Dan Noble of Motorola 


QWU0IC 
239CR 
(AN/USMSOA) 


Oscilloscope 


Now available as shelf 

item for exacting bench 

use... for design and 
production work. 


ALSO 
FOR CONTRACTORS 


to furnish os support equipment” for 
military systems ... for as AN/USMSOA it 
is the official general purpose oscilloscope 
for the military services. Available with 
dust cover or for standard rack mount. 
Extremely rugged; easy and straightfor- 
ward to use. 


With the Exclusive 
LAVOIE 


Non-parallax Scale 


For accurate voltage and time measure- 
ment. There can be no error of parallax... 
the unique Lavoie reflecting scale super- 
imposes the reticule on the optical plane of 
the cathode-ray screen. The reflecting scale 
does not prevent the use of a camera with 
the Lavoie 239CR Oscilloscope. A camera 
adapter plate is available for use with the 
Fairchild F-284 camera. The same instrument 
is also available in the conventional flush- 
face version (model 239CF) 


@ Wider Bandwidth 

@ Extended Sweep Frequencies 
@ Square Wave Response 

@ Higher Signal Sensitivity 


For illustrated brochure containing 
complete specifications on this in 
strument and the name of our repre- 
sentative nearest you, please write 


Sa al nation Toh 7a 


MORGANVILLE 1, NEW JERSEY 
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PLANTS AND PEOPLE continued 


Buree 
ing C 


> Session 26—COMPUTERS: 
ANALOG TECHNIQUES 


Thursday, August 23, 9:30 AM—Noon 


encase oe 
ove 


Magneti: Amplifier Analog Computa 
tion Technique by Henr W. Patton of 
Airpax | 

Wide-Dynamic Range Analog Integrator 
by George Myers of Rome Air Develop 
ment Center 

A New Computer for om] func 
tions by Merle L. Morgan « ilectro 
Measurements 

Automatic Computation of Fou r E 
pansion oefficients by Ana 
R W Hubbard and W I 
NBS. 


> Session 27—-TRANSISTOR CIR- 
CUITS—SWITCHING AND COM- 
PUTER APPLICATIONS 


cralenl. Saree Mt Suntaniabiine IT WILL PAY YOU TO CHEEK" 


Junction Transistor Pulse and Switching 


Circuits by D. O. Pederson of University ’ 
of California GRC S STOCK SH EET 
Maximum Efficiency Switching Cir 
oun . by R. H - aker of eee Before you order gears or pinions, see GRC's new Sto sheet 
1 ral . ; var combinatior of gear pinions, hubs shaft et 
Bell Telephor Laboratorie Hole haft pacer shoulders, etc are made to yo 


exact ) tior at no extra tool charge, quantit 


> Session 28 INSTRI J M ENTA- per ttir mum 0.0. about |e", with «&” face wid? 
oh rmnn , rma wide face f aller diameters * Unusual shape extra 
TION TECHNIQUES 


precise requirement available on pecial order 


Thursday, August 23, 9:30 AM—Noon 
; WRITE TODAY for new stock sheet and samples 
Distributed-Parameter Variable Delay SEND SPECIFICATIONS FOR PROMPT 


Lines Using Skewed Turns for Delay 
Equalization by Frank D. Lewis and QUOTATION — 168,688 TO MILLIONS 


tobert M. Frazier of General Radio Co 

Application of Secale Factors in Data GRIES REPRODUCER CORP. 
Recording Systems by Thomas L. Green- - 
wood of Redstone Arsenal 

Adjustable Pulse Width High Voltage 
Power Supplies by Victor Wouk of Beta 
Electric Corp 

Transistorized Logarithmic Time-and 
Amplitude Quantizer by Buyen Gott of 
Johns Hopkins University 


‘roducts Co 


World's Foremost Producer of Small Diecastings 
151 Beechwood Ave., New Rochelle, N.Y. * Phone NEw Rochelle 3-8600 


i 


> Session 29—ANTENNAS II 


| 


Thursday, August 23, 9:30 AM—Noon 


= 
= 
> 


Relation of Scattering Problems to 
Radiation from Simple Shapes by K. M 
Siegel, University of Michigan 

Launching Efficiency of Wires and Slots 
for a Dielectric Rod Waveguide by R. H 
DuHamel and J. W. Duncan of Univer 
sity of Illinois 

Analysis of a Shunt Excited Airframe 
Antenna by T. G. Dalby of Boeing Alr- 
plane Co 

A New Method for Optimum Yagi De- 
sign by H. W. Ehrenspech and H. Poehler 
of Air Force Cambridge Research Center 


my") jidhdl (ud it, 


» Session 30— HIGH TEMPERA- 
TURE COMPONENT PARTS 


Thursday, August 23, 0:30 AM—Noon 


ENVIRONMENTAL TEST EQUIPMENT 


Miniature High Altitude and High 
Temperature Connectors by C. H. Stuart 
and R. F. Dorrell of Amphenol 

Impregnation of Torold for High 
Temperature Service by E. O. Deimel of 
GE 

Typical Expected Performance Chara 
teristi of Extreme Temperature Range 
Tantalum Capacitors by J. W. Maxwell 
of P. R. Mallory 

Some Basic Physical Properties of 
Silicon and How They Relate to Rectifier 
Design and Application by G. P. Finn of 
Sarkes-Tarzian 


> Session 31 RELIABILITY OF 
ELECTRONIC TUBES 
Thursday, August 23, 2:00 PM—4:30 PM 


White Noise Vibration Test for Ele | Better neernne through Better Engineering 


tronk Tubes by John D. Robbins of 
Sylvania Electric 


Environment Effects on Vacuum Tube ad Inquiries Invited 


Life by H. D. Pleak of Sylvania Electric. p ; 
Increased Reliability of Guided Missile i 
wa an Temeunee Gate P.O. Box 334 Mishawaka, Indiana 
Control by H. H. Hoyle and N. J. Davis of i - 
onion’ ata Telephone-BLackburn 5-7777 
SE Damentary ‘Tubes of High Re {aes | ‘amma, 
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TRANSISTORIZED 


PULSE TEST 
EQUIPMENT 


NAVCOR'S new IOOA ser- 
ies of logic blocks are ideally 
suited as portable test equip- 
ment for generating variable 
pulse chains. Pulse genera- 
tors, standardizers, delays, 
counters, and shift registers 
are among the logic functions 
available. All units are com- 
caer transistorized and sta- | 

ilized over wide operating 
ranges .. , and the built-in 
power supply utilizes only two 
voltages to power up to 15 | 
plug-in units. Individual units 
can be easily interconnected 
by back panel ‘patch board’ 
plugs to build-up a complete | 
data handling system. | 

The NAVCOR Transi-Pulse | 
100A series of pulse generat- | 
ing and programming test | 
a is in demand for 
all projects involving mag- 
netic logic and switching 
transistor circuits up to 200 
KC, In addition, the blocks 
can be readily adapted as in- 
tegral components of indus- 
trial control systems. 


NAVCOR Transi-Pulse test 
equipment can help you get 
your transistor development 
project ‘off the ground’ — 
write for complete data! 


NAVIGATION COMPUTER CORP. 
Li SUD 14a 
PHILADELPHIA 45, PA 
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PLANTS AND PEOPLE (continued 


lla bilit rR Wood of Raytheon Mfg 

> Session 32—-COMPUTERS: 

SOLID STATE SWITCHING 

DEVICES 

Thursday, August 2%, 2:00 PM-——4:30 PM 
Magneti Or 


Linear Componer 
of Airtronk 

Pulse Response M 
Material f« A n pplte 
Jame DD. Childress of G il 
Corp 


a Generalized Non 
William H. Bridge 


Magnetic 
itions by 
Ceramics 
irrent § Applications of 
OW er Tran yy Chaang Huang 
ind Willla I Palmer of lvania Elec- 
tric 

High-Gain Tran te for Vé« 
Switching Speeds by James 1} 
Phileo 


P Session 33 
TRANSISTOR 

CIRCUITS 

Thursday, 
Power 


y High 
Angell of 
Corp 
CIRCUIT THEORY 
AND ACTIVE 


2:00 PM—4:30 PM 
cifications for 
Moore of 


Augusat °%3, 
Transistor rm 
Cireuit Applications by H. T 
Minneapolis-Honeywell 
Transistor Bootstrap and 
‘ireuit by J. § therwin « 
ilifornia 
All Trar torized Pulse Gener 


of Sperry Gyroscope 


Miller Sweep 
University of 


mpedance Converter 
in Active reuits by 
Stanford Tinitvernsit 
A D-C Negative Immittance 
by M. A. Karp of Johns Hopkins Univer 
sity 


> Session 34—BROADCAST 
TRANSMISSION SYSTEMS 
2:00 PM—4:30 PM 


Modern Techniques 
of Service Areas 
in Smooth and tin 


Converter 


Thursday, Auguat 25, 


The Application of 
to The Determinatio 
of Television Station 
Mountainous Terrain by A. Earl Cullum, 
Jr. of Earl Cullum J and Associates 

Achievement of Practical Tape Speec 
for Recording Video Signals by C. P 
Ginsburg of Ampex Corp 

A ‘Transistorized Teievision 
Chain by W Lssiler R J 
G. W. Trebing, and J. W. Smiley of RCA 

Design Considerations for a High 
Quality Transistorized Program Amplifier 
for Remote Broadcast Use by John K 
Birch of Gates Radio Co 


> Session 35—MICROWAVE THE- 
ORY AND TECHNIQUES—FER- 
RITES AND TEST EQUIPMENT 
Thursday, August 23, 7:00 PM—4:30 PM 
Coupling Through an Aperture Contain 
ing Ferrites by Donald C. Stinson of 
University of California 
Microwave Frequency Doubling in 
Ferrites from 9 to 8 KMC by P. H. Var- 
tanian, J. L. Melchor, W. P. Ayres of 
Sylvania Electric ‘ 
A Ferrite Image Rejection Filter for 
l'se in S-Band Microwave Receivers by 
Jamea H. Burgess of Sylvania Electric. 
Calorimeters for Centimeter and Milli- 
meter Waves by Sam Hopfer of Poly- 
technic Research and Development Co. 


> Session 36—-ENVIRONMENTAL 
EFFECTS ON COMPONENT 
PARTS 

Thursday, August 23, 2:00 PM—4:30 PM 


Environmental Testing of Precision Po 
tentiometers by Shultz-Green of Helipot 
Corp 

Capabilities of Hot-Molded Composition 
Resistors by A. C. Pfister of Allen-Bradley 
Co 

Hermetic Sealing of Precision Potenti 
ometers by L. W. Braun of Circuit Instru 
ment 

The Effects of Nuclear 
Electronic Components by C. C., 
son of W.A.D.C 


Camera 
Decredico 


Radiation on 
Robin- 


> Session 37—SEMICONDUC- 
TORS I 


Friday, August 24, 9:30 AM—Noon 
Semiconductor Materials and Properties 


Sturdy TEMFLEX 105... 


Meets Military and 
Commercial Specifications 


@ Irvington’s Temflex 105 helps put 
your product in the strategic posi- 
tion of meeting both government and 
commercial insulation requirements. 
This versatile, flexible plastic tubing 
meets Mil-I-631-C specification (... 
far exceeds it!) Temflex 105 is OPL 
and UL approved as a 105° C. tubing. 
Improved héat deformation qualities 
and resistance to “cut through” give 
you 20% greater strength over older 
types. Self-extinguishable and fungus 
resistant Temflex is produced by 
Irvington’s Plastics Department in all 
standard colors to fit all standard wire 
sizes. Send for literature and samples. 
*Reg. U.S. Pat. Off. 


LL Lt 


DIVISION 
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PLANTS AND PEOPLE ontinued 


P Session 88—COMPUTERS: AD 


VANCED DESIGN TECHNIQUES 


Friday August 24, 9:30 AM Noon 


> Session 39—-RADAR SYSTEMS 


Friday, August 24, 9:30 AM Noon 


] Wer The 
RAPCON) 


Alr 


! Timing 
Mint? ‘ RCA 

iring and Distance Measure 
ment Te nique J B Majeru and 
K W Porte f Collins Radio C 


P Session 40—VEHICULAR COM- 
MUNICATIONS | 


Friday, August 24, 9:30 AM Noon 


A Communication System f 
Yor} rhroughway ) > 

New York Telephone 
Transistorized 

celvers by seymour 

VHF Radio Coc 

Control ter 
GE 


the Ne 


Hammel of 
VHF-UHF ¢ 
terference te i ( throug! 


Selective Caquelin of 
Collin Radio ¢ 


> Session 41 


August 24, 9:30 


System In 


Use of 


ANTENNAS III 


Friday, AM Noon 


Antenna 


Fundamental Problen in the 
lve of Cali 


Field by 8. Si r of iiversity 
fornia 

Scanning Len Design Minimum 
Mean-Square Phase error y E K 
Proctor and M. Rees of GI 

A duplexer for Sweep-Frequen 
Transmitters by R. Silberstein of NBS§ 

The Triport Conical Scan Antenna by 
Ee. Wantuch and L. A. Kaiser of Raytheon 


P Session 42—NEW TRENDS IN 
COMPONENTS 


Friday, August 24, 9:30 AM Noon 


The Impact of New El 
ercur Battery Designs by 
onso of P. R. Mallory 
Criteria For Selection Magnetr« 
I witching Tube a i iit 
s Kuchinsky 


P Session 43—SEMICONDUC 
TORS II 
August 24, 2:00 PM—4:30 PM 


Melvin 


Friday, 


Point Contact Diode Thee 

Cutler of Hughe Alr 't 
‘omponent Improvern 

and Silicon Low Power Rectifis 

Hall of GE 


A Miniature Silicon 


Germaniun 
rs by G. N 
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RIBBONS - STRIP 


of 


y%& PURE TUNGSTEN 
%& MOLYBDENUM 


% THORIATED TUNGSTEN 
% SPECIAL ALLOYS 


and OTHER METALS 


IN 
ULTRA THIN SIZES 


to 


TOLERANCES CLOSER THAN 
b 


OUR SPECIAL RO 


COMMERCIAL STANDARDS 


y 
LLING TECHNIQUE 


Note: for highly engineered applications—strips of TUNGSTEN 
and some other metals can be supplied 


ROLLED DOWN TO 


.0003 THICKNESS 


® Finish: Roll Finish—Black or Cleaned 


® Ribbins may be supplied 


in Mg. weights if required 


FOR ELECTRONIC APPLICATION 


DEVELOPED AND MANUFACTURED BY 


have you 
Edge Lighting Problems? 


The unparalleled design flexibility of the 
Lackon® photo-marking process may offer you 
the best solution. With a minimum of gimmicks 
and gadgetry, Lackon® gives you a panel of 
unequalled marking accuracy, optimum legi- 
bility and lighting uniformity, with excellent 
resistance to severe environmental conditions. 
Designed, tested and quality controlled in our 
government approved laboratory, Lackon® edge 
lighted panels, knobs and knob skirts meet 
and exceed lighting, legibility and durability 
requirements of specification MIL-P-7788. 


PE La 


15 BEEKMAN ST., N.Y. 38, N.Y 


WoOrth 2-2044 
COrtiandt 7-0470 


TELEPHONE 


The Lackon® engineering staff of the United 
States Radium Corporation will readily assist 
your panel engineering department during the 
initial design stage. The cooperative applica 
tion of their skill and experience in lighting 
techniques 


will speedily resolve design diffi 


culties, result in decided production econo- 
or finished 


E-8 


mies, and yield a rem 
f ow ir f yrmat 
See us at WESCON — Booth 347 
United States t 
Radium Corporation 


Hanover Ave., Morristowr 


itkably super 
4 r » De 
product 1 write Dept 


a . 
4K ADIUM ) 


N. Hollywood, 
Chicago, tlt. Affiti- 


wd 
Regional Offices: 5420 Vineland Ave 
Calif; 4624 W. Washington Bivd 
ates: in Canada Radelin-Mirk Ltd., 1168 Bay St, 
Toronto, Ont; in Europe United States Radium 
Corp.—Eturope, 36 Avenue Krieg, Geneva, Switzeriand. 


Want more information? Use post card on iast page. 





*“Blectroniec Circuits 
"Nameplates "Dials... 


aH 


DECORATOR PRESSES—SERIES “B” 


A new General precision built screen plating and acid resists can be laid down 
process press, especially adapted to the — assuring quality printed circuit results. 
high volume production of printed Fine lines print clean and sharp and the 
circuits, nameplates and dials enamel effect required in the manufacture 
Incorporates a new and completely of nameplates and dials is effectively 
different approach to the handling of reproduced, Work can be both fed and 
many difficult materials. Precision delivered at front of press, or delivered 
register assures proper placement of at rear for in-line operation with the 
print on panel and accurate backing-up General Thermo-Jet Dryer, or other 
of two-sided circuits, Heavy deposits of drying equipment 


Write for 


Model " , : 
« _jcomplete information! 


> Bl224 | 13°x25’ 1000 iph 


82230 | 22°23" |" 600 iph : aS | RESEARCH & SUPPLY CO. 


22236" 800 iph : . 572 S. Division Avenue 
Grand Rapids 3, Michigan 


Sheet Size | Speeds Up To 


FREQUENCY-SHIFT V-F CARRIER-TELEGRAPH SYSTEM 


Provides one, two, or three frequency-shift teletype channels above 
the voice on a 3400-cycle telephone circuit 


A send and a receive panel require 5" of mounting space on a standard 19" rack 


This system provides an economical trouble- even where the telephone circuit on which 
free method of obtaining up to three full- they are superimposed suffers from noise or 
duplex 100 wpm telegraph channels at the abrupt level variations which may be so great 
upper end of a broad-band telephone as to render on-off keyed signals unintel- 
channel, and still retain a 2950-cycle voice ligible. Frequency-shift signals do not suffer 
circuit. Mid-channel carrier frequencies of deterioration from non-linear transmission, 
3120, 3240 and 3360 cycles are employed. such as is caused by overloading in voice- 
The mark frequencies are 30 cycles below frequency, carrier or radio equipment. Under 
and the space frequencies are 30 cycler most circumstances a signal-to-noise ratio 
above the mid-band frequencies, The three per channel as low as 20 db is satisfactory, 
telegraph channels are transmitted in the and under some conditions even lower ratios 
band 3080 to 3400 cycles, leaving the band result in fault-free operation. This equipment 
below 2950 cycles for the voice channel. meets the requirements of current MiL 
Fault-free teletype circuits are obtained, specifications wherever applicable, 


RADIO ENGINEERING PRODUCTS 


1080 UNIVERSITY STREET, MONTREAL 3, CANADA 


Telephone: UNiversity 6-6887 Cable Address: Radenpro, Montreal 


MANUFACTURERS CARRIER-TELEGRAPH, CARRIER-TELEPHONE AND BROAD-BAND RADIO SYSTEMS 


Want more information? Use post card on last page. 


PLANTS AND PEOPLE (continued) 


Power and Circuit Applications by Arthur 
L. Rossoff of Radio Receptor Co 

A New UHF Transistor Structure by 
Wolfgang W. Gartner of Evans Signal 
Laboratory 

Transistors with Vacuum Tube Proper- 
ties by M. N. Ross and Hans E. Hollmann 
of National Aircraft Corp 


> Session 44—-COMPUTERS: 
DATA GATHERING AND 
PRESENTATION SYSTEMS 
Friday, August 24, 2:00 PM—4:30 PM 


Electrofax Printer, A Continuous Direct 
Dry Process Enlarger for Digital Com- 
puting Systems by Henry G. Reuter, Jr. 
of RCA 

Ultratype Camera, A High Speed Elec- 
tron Optical Printer for Digital Computing 
Systems by A. M. Spielberg, 8S. R. Parker, 
and K. G. Kaufmann of RCA 

A High Speed, Precision, Large Quan- 
tity Data Processing System ; IDIOT II by 
Martin L. Klein of North American Avia- 
tion 

A Centralized Data Processing System 
for the Air Force Flight Test Center by 
O. F. Vogel of Electronic Engineering 
Company of California 


» Session 45—AIRBORNE ELEC- 
TRONICS 
Friday, Auguet 24, 2:00 PM—4:30 PM 


Thermal Design and Evaluation of an 
Airborne Electronic System by Richard E. 
Burton of Collins Radio Co 

Flight Control Systems for Jet Trans- 
ports by H. Miller and R. H. Wagner of 
Sperry Gyroscope Co 

Electronic Problems Encountered in 
High-Speed Commercial Jet Aircraft by 
Dick Hedges of Douglas Aircraft Co. 

Bearings and Their Properties as a 
Design Consideration in Electronic Sys- 
tems by H. F. Stern of Industrial Tecton- 
ics. 


> Session 46—VEHICULAR COM- 
MUNICATIONS II 
Friday, August 24, 2:00 PM—4:30 PM 


Communication with Moving Trains in 
Tunnels by Newton Monk of Bell Labora- 
tories 

New Developments in Two-Way Com- 
munications by Angus MacDonald of 
Motorola 

Railroad Communications by D. L. 
Kesselhuth of Bendix. 

To be announced, 


» Session 47—INFORMATION 
THEORY 
Friday, August 24, 2:00 PM—4:30 PM 


Synthesis of the Linear Time-Varying 
Predictor for Stationary Signals by Cheng 
Ling of Minneapolis-Honeywell 

The Relationship of Sequential Filter 
Theory to Information Theory and Its 
Application to the Detection of Signals in 
Noise by Bernoulli Trial by Herman 
Blasbalg of The Johns Hopkins Univer- 
sity. 

Theory of Weighted Smoothing by Louis 
A. Ule of Gilfillan Bros 

The Response of a Phase-Locked Loop 
to a Sinusoid Plus Noise by Stephen G. 
Margolis of Jet Propulsion Laboratory 

Autocorrelator for Radioactive Sample 
Noise Generator by G. W. Anderson and 
James E. Murrin of J. B. Rea Co 


> Session 48—PRODUCTION 
CONSIDERATIONS OF ELEC- 
TRONIC EQUIPMENT 

Friday, August 24, 2:00 PM—4:30 PM 


Problems of Semi-Automatic Assembly 
of Electronic Test Equipment by C. 8. 
Selby of Hewlett-Packard Co 

Eyelet Failure in Etched Wiring by W. 
J. Hodges of Hughes Aircraft 

Mechanical Design Considerations in 
the Erma System by R. W. Melville of 
Stanford Research Institute 

The Selection of Coatings for Printed 
Cireuits by R. A. Martel and L. J. Martin 
of Hughes Aircraft. 

Packaging of Transistorized Assemblys 
by A. A. Lawson and R. J. Simms 
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Color Ty Engineering 


3y JOHN W. WENTWORTH 
McGraw-Hill Book Co., Neu 
1956, 459 p, $8.00 


York, 


PROBABLY no better 
fitted to describe and to clarify the 
basic 


engineer is 


concepts of color television 
familiar with tv 
studio and terminal equipment. 
Mr. Wentworth’s with 
studio equipment and with the gen- 
of color 


evident, for his 


than one who is 


experience 
eration and transmission 
signals is quite 

broad 
facts of 
and their relationship to 


viewpoint is exceptionally 


concerning the important 
color tv 
the original monochrome system. 
The general theme followed in han- 
dling the material in this book is 
simple and straightforward. It 
starts by explaining and illustrat- 
ing the reactions produced 
light on the 


being and even 


basic 
by colored physical 
human more par- 
ticularly on a person’s psychologi- 
cal apparatus To complement 
quantitatively the subjective aspects 
of color there follows: a chapter 
although 
lengthy and somewhat involved, is 
a necessary background for anyone 


who 


on colorimetry, which, 


wants a thorough grounding 


in fundamentals. 


> Color Transfer—The transfer 
and the reproduction of color, both 
photographically and optically, as 


in tv, constitute a logical three- 
crystallization of basic 
The precise detail fol- 


lowed in explaining all phases of 


chapter 
principles. 


the transfer problem may seem at 
first although in this 
opinion the subject has 


redundant 
reviewer’ 
been neglected in otner texts. 

In the hundred 


next pages the 


author gives a concentrated and 
simple explanation of the mechan- 
ism making up a color television 
system; he places emphasis upon 
the features of multiplexing and 
His historical treat- 


ment of the development of color 


compatibility. 


tv is particularly pertinent for, in 
discussing the sequence of techni- 
cal advances, he an impor- 
tant evolution which 
forms the foundation of our pres- 
ent compatible system. 


+racea 
vraces 


technical 
The story 
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principles of 
proport ioned 


of how the basic 
matrixing, band- 
widths, two-phase modulation, and 
from 


the earlier dot sequential systems 


frequency interlace evolved 
they came to be estab- 


lished as the present NTSC system 


and how 


is as important as it is fascinating. 
Familiarity with this step in elec- 
tronic progress and the tribute it 
bestows on the ingenuity of the tv 
almost 


engineering profession is 


to be considered a necessity for 
anyone desiring a broad background 


' 
in color tv. 


» Studio—Chapter 10 concerns the 


application of color tv to studio 
equipment and is valuable informa- 
tion for an engineer versed in the 
complexities of monochrome studio 
A further detailing of 
these applications for such compli- 


cated equipment would be hardly 


techniques 


advisable. 

On color picture tubes and re- 
ceiver practices the material is dis- 
appointing after the excellent treat- 
ment given in previous chapters. 
We find deficiencies on two counts: 
(1) a more detailed explanation of 
the shadow-mask_ kinescope is 
needed, covering improvements in 
construction plus associated circuit 
applications. Since several receiver 
models have emerged since the orig- 
inal sets using the 15-in. shadow 
mask picture 
tube is a key device in the whole 
additional 


would have been appropriate 


tube and since the 


color tv system, a few 
pages 
on the newer 21 and 22-in. tubes 
their 
construction, 


discussing improved, stable 


their. simpler con- 


vergence and driving circuits, as 
2) mod- 


ern receiver circuitry on high level 


well as other refinements; 


demodulators, on color difference 


circuits and on simplified matrix- 
ng, is not too new to have been 
omitted since it offers some rather 
notable advances over the original 
color receiver circuitry. The new 
sets with 24-26 tubes need recon- 
ciliation with the old 38-40 tube 
Model CT100. 

> Testing—Color test 
described in the final chapter, has 


equipment, 


appeal to the operating specialist 


a complete line of 
Printed Circuit Hardware 
rT 
PGES aia 0 


Tubular Pin Terminals—Insert automati- 
cally into printed circuit board at huge 
production savings. Snap into position 
with positive locking action by means 
of self-retaining snap-in feature. Dou 
ble ends permit wrapping or inserting 
leads at either end. Ask for Bulletins 


550 and 551. 


a 
es 6. 


A 


< 


\ b 


q 
Solderiess Wire Disconnect Female Terminals - 
Speedily applied to leads by means of 
cost-saving automatic equipment. Fits 
firmly to 
Solderless wire crimp can 


quickly and tubuler pin 
terminals 
be varied to fit various size insulated 


wires. Ask for Bulletin 553 


Line Cord interlock Terminals — For single or 
Another 
development to 


multiple lead connections 
Malco 


provide production short cuts and as 


automation 


sembly economy. Terminals are staked 
quickly and firmly into printed circuit 
boards. Ask for Bulletin 554. 


Malco printed circuit hardware can be engi- 
neered to your specific requirements. Give us 
the facts about your operation. We'll show you 
how your costs can be lowered and your pro- 
duction increased. Ask for Bulletin 551. 


Goes TOOL and MANUFACTURING . 


4023 W. Lake &., Chicage 24, iii. 


Want more information? Use post card on last page. 
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There’s a Toroid Product 
to meet your needs —quickly 
available from HARDER! 


Our fast growing Southern Cali- 
fornia plant is equipped to handle 
many phases of electronic engi- 
neering and production of compo- 
nents or complete equipment, Our 
coil winding shop provides facili- 
ties for transformer, duolateral, 
bobbin, toroidal and miscellaneous 


types of windings. 


Magnetic amplifier and transistor 
applications are among the prime 
fields of investigation. Prompt en- 
gineering service is available, 


MAGNETIC 
AMPLIFIERS 


Toroidal construc 
tion assures high 
gain and fast stable 
response, 60 cycle, 
400 cycle and spe 
cial operating fre 
Wide 

Hermetic sealing to MIL specs 


quencies temperature range 


FILTERS 


All types of filters 
Quality components 
for maximum stabil 


ity. 


DELAY 
LINES 
Lumped or distrib- 


uted constant type 


designed to your 


specilications. 


. 


TOROIDAL 
TRANS.- 
FORMERS 


Power rating to 200 
V.A. Class A, B and 
H per MIL-T-27A. 


All HARDER products are custom- 
built to your most exacting speci- 
fications, 


For additional information contact 


DONALD C. HARDER CO. 


3710 MIDWAY DRIVE 
SAN DIEGO 10, CALIFORNIA 


PHONE: ACademy 2-5240 


Want more information? Use post card on lost page. 
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who requires reference on partic- 
ular apparatus. 

On the whole, this book gives the 
average tv engineer a well-based 
and thorough approach to color tv 
engineering. Barring a few digres- 
sions and gaps in receiver opera- 
tion, the material leads the reader 
along a clearly defined transition 
from the basic background in color 
to and through the operating char- 
acteristics of our present compat- 
ible color tv system—Harry E, 
THOMAS, Senior Project Engineer, 
Federal Telecommunication Labor- 
atories, Nutley, New Jersey. 


Transistors I 


RCA Laboratories, Princeton, New 


Jersey, 1956, 676 p, $4.50 
THEORY, 
tion of transistors are dealt with in 
this collection of papers prepared 
by members of the RCA Labora- 
tories staff. 

This volume is made up of 3 
complete which have not 
been published previously, 10 pa- 


fabrication and applica- 


papers 


pers which have appeared in peri- 
odicals and 46 The 
papers cover semiconductor diodes 


abstracts. 


as well as transistors. 


>» Material—The book begins with 
two papers dealing with basic con- 
cepts and with recent advances in 
junction transistors, 

The materials and 
techniques comprises nine papers 
which cover zone refining, crystal 
pulling, alloying, surface treatment 
and the melt-quench process for 
making junction transistors. 

Seven papers are concerned with 
transistor devices including the pnp 
and npn structures, power transis- 
tors, high-frequency diodes and the 
drift transistors. In this connec- 
tion, one weakness in a book re- 
stricted to reporting work done at 
one laboratory becomes evident. 
Understandably devices such as the 
surface-barrier transistor, diffused- 
base units, tetrodes and pnip units 
have had to be excluded, 

Three papers discuss noise in 
transistor amplifiers especially the 
1/f noise peculiar to these devices. 
Four papers treat test equipment 
for determining transistor param- 
eters. 


section on 


> Applica.ions — The bulk of the 


DANO 
COILS 


LIFELINE 
TO PRODUCTION 
From design engineer 
to the purchasing agent 
to Dano—a perfect 
“lifeline” to produc- 
tion. 


CALL or WRITE TODAY 


and DANO’S quote 
will be on the way. 


Bobbin Coils 

Form Wound Coils 
Paper Section Coils 
Acetate Bobbin Coils 
Cotton Interweave Coils 


Coils for High Tempera- 
ture Applications 


Encapsulated Coils—in 
either Polyester or 
Epoxy Resins 


Also, TRANSFORMERS MADE1O-ORDER 


‘ THE DANO ELECTRIC CO. 


MAIN $T., WINSTED, CONN. 


Frenchtown Metallized Terminals! 


Here is Frenchtown’s improved line of 
Annuluted Type Nicore Metallized 
Hermetic Terminals for use in con- 
trols, relays, transformers, capacitors, 
motors, and heater units. Custom- 
engineered of HIGH ALUMINA CE- 


RAMICS and metallized with our 
exclusive NICOTE, these terminals are 
available in six varying sizes with a 
choice of terminal hardware to fit any 
exacting application. Write for Engi- 
neering Bulletin 1055. 


frenchtown ze" 
rencntown 
86 Muirhead Avenue * Trenton 9, N. J. 


National Representatives: Lundey Associates 
694 Main St., Waltham 54, Massachusetts 


Want more information? Use post cord on last page. 
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CADMIUM © 


OTOCELLS 


TYPE PC-1. Spectral re 
4] sponse in the visible ond 
4 X-ray range. Dark resist 
ances cover a wide range 
y os well as the operating 
e voltage. Cells on special | 
1° order can be supplied to 
- operate at 1 or 2 volts 
aS 
| 


—_< 


ideal for transistor appli 

cations. Sensitivities are 

classed from AA the most 

PLASTIC sensitive to closs C of 
nominal sensitivity Re- 

sistance change is pro- 

portional to light received 

Sealed in a small plostic case 


TYPE PC-2. Spectral response in 
X-ray, visible and infra-red 
Dark, resistances from 10,000 
meghoms to 100,000 ohms can 
be supplied. Sensitivities from 
AAA to class C cover sensitivi- 
ties of amperes per lumen to 
micro amperes per lumen. Volt- 
age operation from a few volts 
to 300 volts. Response time as | 
fast as 10 milli-seconds for some 
classes ideal for avto dim 
mers and the like. Activation 
from any direction. Cell is her 
metically sealed in glass and 
under high vacuum, for many 
years of unchanging operation 


TYPE PC-3. Has the same crystal as the PC-1 
(Cadmium sulphide) but is hermetically sealed 
in glass ond under high vacuum. This gives 
a more stable operation for exacting work and 
faster response and longer life 


All of these types are extremely sensitive to | 
low levels of illumination. Sensitivity compar 
able to photo-multipliers per unit area 


PHOTO-CRYSTALS, INC. 


15 S. First St. GENEVA, ILL. 


WATE 


ENGINEERS 
aU ae 


Investigate 
the merits of 


Westlake 


ULTRA-ETHYLUX 


The New, Special Service Super-Polyethylene 


@ 4 times greater rigidity 
@ Stability at much higher 
temperatures 
Superior di-electric properties 
Same relative low cost 
. when compared to 
normal Polyethylene 


Test samples, preliminary data 
and technical service supplied in 
response to your detailed in 
quiries 


Westlake 


133 W. Lenni Road, Lenni Mills, Penna 


in Lewer Delaware Vailey, U.S.A 


New Phone No.: MEdia 6-5170 
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DC-AC 
CHOPPERS 


For 60 Cycle Use 


Built to rigid 
commercial 
specifications. 


Twenty-two types, 
both single and 
double pole. 


Long life. 
Low noise level. 
Extreme reliability. 


Write for 
Catalog 370, 


es Ab 


INCORPORATED 
ARNOLD 


22 ELKINS STREET 
SOUTH BOSTON 27, MASS 


CONDENSER 
SPECIALISTS 
SINCE 1923 


COSMIC CONDENSER CO. 
853 WHITTIER ST., BRONX, N. Y 


Phone: LUdlow 9-3360 


CONTROL FORCE MEASURING SYSTEM 


TTT prot Tir) 


fj) RADIATION Inc. 


Want more information? Use post card on last page. 





used by LEADING 
MANUFACTURERS 


of transistorized radios 


Ad 
1 TRANSISTOR I. F. 


> Ri-trans 


actual size 


i | | ; 
for wired circuit for printed circuit 


low loss 
dielectric 
base material 


Designed to meet any transistor im- 
pedance. 


top ond — higher | 
bottom tuned efficiency 


w.c., 


65-450 


200 max 
45 /64 


capacity 

in mfd. 
“@"? 

dim, “A” 


Lacnsnebadilnnnene 
| W.C. 


125-450 
200 max 


65-450 


200 max 
27/32 


P.C. 
125-450 
200 max 


capacity 

in mfd. 
“Q” 

dim, “A” 


capacity 
in mfd. 
“oO” 110 max 
dim, “A” 23 /32 


ee also low voltage class 2 


DISC 


CAPACITORS 
Ri*eCAP K-SOO series 


W.V.—30 VDC 
1.R.—2500 meg- 
ohms 
min 
P.F.—3% max. 
at 1 KC 
T.V.—2 X rating 
T.C.—trom 28°C to 
10°C not 
greater than, 
20%, and | 
25°C to 65°C} 
not over 60%4 
. } 
built by RI economical 


jqventity production process 


' 
Want more information? Use post card on last page. 
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140-450 140-450 


110 max 
37 /64 


U J 


) 


RADIO INDUSTRIES, INC. 


5225 no. ravenswood ave 
chicaga 40, ill 
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(continued) 


book, sixteen papers, discusses ap- 
plications of transistors. 
entertainment circuits 
sented by an experimental 


Home- 
repre- 

auto 
radio, pocket-sized portable, audio 


are 


amplifiers and three circuits for use 
in television receivers. Also 
scribed are counting circuits, oscil- 


de- 


lators and i-f amplifier problems as 
well as more general topics such as 
stabilization, comple- 
mentary symmetry and switching 
J.M.C. 


temperature 


characteristics. 


Electromagnetic Waves 


By G. TORALDO DI FRANCIA 


Interscience Publishers, New York, 


1955, 320 p 

THIS book originated from a course 
of lectures given by the author at 
the University of Florence. The 
book is intended primarily for stu- 
dents of theoretical physics at the 
graduate level. While others may 
find the subject of interest, it is 
doubtful that adequate use of the 
material made 
background in mathematics. 


can be without a 


> Tensors—The subject of electro- 


magnetic waves has been covered 
many many This 
book, however, differs from others 
in that it makes extensive 


the tensor notation whenever it ap- 


times in books. 


use of 


pears to afford a means of attaining 
the desired mathematical result. 
The reader is prepared for the 
tensor method of attack during his 
perusal of the mathematical intro- 
duction in the first chapter. Here 
vector calculus, elements of tensor 
Fourier series and inte- 
grals and the principals of station- 


calculus 


Following 
this is a short chapter dealing with 
the Giorgi or rationalized mks sys- 
tem of units used throughout. 


ary phase are reviewed. 


> Field Theory The reader is 
launched into a discussion of elec- 
tromagnetic field basic properties, 
propagation, potentials and the 
field in a moving system in Chap- 
ters 2 through 5. 

Chapter 6 deals with the subjects 
of electric circuits and transmission 
lines where Ohm’s and Kirchoff’s 
laws are discussed as well as such 
subjects as R, C and L circuit pa- 


ELECTRIC CAMERAS 


For Practically 
Every Industrial Use! 


Beattie VARITRON 
Electric Camera—Model E 
Data Recording Cameras that save you 
time...give you a permanent, accurate 
record, Built to withstand environmen- 
tal conditions, on land, in the air or at 
sea. Completely automatic at any time 
interval. Choice of fifteen models.. 
specially engineered variations can be 
supplied. 

Write for complete detailed literature today 


WL aT aa 


N ar ee eae Te 
: 000 NORTH OLIVE 
ANAHEIM 


STREET 
CALIFORNIA 


Specialists in designing and manvfacturin 

purpose fasteners and wire forms. Toole 

duce over 1000 styles in any screw size, material, 
finish, quantity, to your specifications 


Serving Industry for Thirty-five Years 
— OTHER PRODUCTS — 


WIRE STRIPPERS & CUTTERS 


@ TOOLS. @ DIES @ STAMPINGS 
Bulletins on complete line upon request 


WENCO MANUFACTURING CO 
1133 W. Hudbard $t., Chicggo 22,1) U.S.A 


Want more information? Use post card on last page. 
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seoveee fv the finest 


MODULAR INSTRUMENT 
ENCLOSURE SYSTEM 


COMPARE 
© True custom built appearance 
© Complete modular versatility 
© Multi-width exterior surfaces 
independent of frames 


SEND FOR OUR NEW CATALOG NO. 101 


Look for us at WESCON 
Booth No. 1264 


AMCO ENGINEERING COMPANY 
7335 Ainslie St. Chicago 31, Ill. 


D-B broad band 
gas-filled cavity 
wavemeters 


Each instrument covers a wide seg- 
ment of the total range. Only 11 sizes 
serve from 2.6 KMC to 90 KMC. 
Accuracy is so high they may be used 
as secondary standards. Nitrogen 
filled and sealed for long life and 
high Q. Bi-metallic structure provides 
high degree of thermal compensa 
tion. Write for literature. 


DE MORNAY & BONARD|! 
® 


780 South Arroyo Pkwy. + Pasadena, Calif. 


Want more information? Use post card on last page 
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NEW BOOKS continued) 


rameters, impedance, and charac- 

teristics of transmission lines. 
Characteristics of plane waves in 

general 


homogeneous media and 


waves in continuous media are dis 
cussed in Chapters 7 and 8 
refraction and 


Reflection, reo- 


metrical optics are discussed in 


Chapter 9. Diffraction phenomena 
Chapter 10. This 


also includes a discussion 


are treated in 
chapter 
of parageometrical optics which is 
the authors contribution to the art. 
>» Waveguides Guided propaga- 
tion, waveguides and transmission 
lines and resonant circuits are dis 
cussed in Chapters 11 through 153 

While the 
are clearly presented, it is felt that 


contents ol this book 


the material could be rearranged to 
produce a smoother transition from 
the loftier 
retical physics to the more mundane 
Ohm’s and Kirchoff's 


concepts of pure theo 
subjects of 
laws. 

The author has performed a defi 
nite service for the reader by in 
cluding at the end of many of the 
chapters a short historical account 
of the concepts explained in that 
chapter, 

The 
retical physics as 


student of theo 
well as the prac 


should find this 


work to be a welcome addition to 


advanced 


tising physicist 


his library of source material on 


electromagnetic waves J.M.K 


Laplace Transforms for 
Electrical Engineers 
By B. J. STARKEY 


lliffe and Sona Ltd., 
280 p, 30 shillings 


England, 1954, 


find- 


with electrical 


TRANSFORMATION calculus is 
ing increasing use 
and electronic engineers in analysis 
of circuit and system problems in- 
volving transients. One of the most 
useful operational tools available to 
the engineer in this work is the 
Laplace This 


is based on a series of lectures on 


transform. volume 


Laplace transformation presented 
by the author, who is on the staff of 
the Royal Aircraft Establishment 
at Farborough, England, to the 
engineers at the Signals Research 


and Development Establishment. 


> Introduction—Chapter one is de 


Have you 
received your copy? 


rs Rot ee 


VALUABLE NEW 
TECHNICAL DATA 


DESIGN IDEAS 
MATERIEL INFORMATION 


Send for 
“Introduction to 


Fiberglas Fabrication” 
by 
KOCH FIBERGLAS 


FREE! 


TENTH ANNIVERSARY 20-PAGE 
ILLUSTRATED MANUAL 


Every day, Kech Fiberglas is 
filling new uses in your industry 


Koch cases for electronic equipment 
will not dent, are impervious to mois- 
ture, vapor, fungus, mildew and cor- 
rosion. They are shock and vibration- 
proof when fitted to Koch specifica- 
tions with special hair-latex shock 
pads. Can be self-palletized for fork 
lift. Can be insulated by Koch with 
foamed-in-place plastic. Koch cases 
are air-tight; require no paint or outer 
packaging for long-range storage or 
overseas shipment. Re-usable, so cost 
amortizes through re-use. Withstand 
parachute drops from any height, free 
falls onto water or snow from 500 
feet, or submersion. 

For manual, write on your business 
letterhead to Dept. EBC. 


eres 
FIBERGLAS 


CORTE MADERA, CALIFORNIA 


One of the world’s largest fabricators 
of molded Fiberglas products 


Want more information? Use post card on last page. 
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See the 
many new products at 


BOOTH 805 
1956 WESCON SHOW 
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voted to elementary circuit relation- 


ships and an introduction to the 
Fourier transform. 

term, 
cisoidal, which is usually not found 


in our terminology, but seems to 


Chapter two introduces a 


be the equivalent of our term com- 
plex. 
+ jsinot. 


For example, cis wf cost 
A differentiation is made 
sinusoidal and 
functions as follows: “Sinusoidal 
oscillations are physically realiz- 
able (if we accept the ability to 
realize steady state conditions) ... 
Cisoidal oscillations are not physi- 
cally realizable, but formally they 
possess quite meaning as 
pairs of damped sinu- 
(of fre- 


between cissoidal 


clear 
complex 
soidal oscillations real 
quencies) .”’ 

To fully appreciate the material 
in following chapters of this book, 
it would be wise for the reader to 
have these different terms and their 
philosophy clear in his mind. 


> Transform 
the 
Chapter four shows its application 
Included 
idealized 
synthesis of 
bridge circuits; electron-tube prob 


Chapter three intro 
duces Laplace transform and 


to cireuit theory. are: 


switching of an trans 
former; network 
lems, 


Chapters five, six, seven and 
eight cover functions of a complex 
variable and contour integration in 
Three 


sional sketches of various complex 


the complex plane. dimen- 
functions help the reader to visua- 
lize and interpret their meaning. 
Chapters nine to twelve go into 
the theory of the 
form, theorems on 


Laplace trans- 
the 
methods of 


Laplace 
transform and inverse 
transformation. 

Appendixes A and B cover an- 
alytic functions of complex vari- 
and higher 
functions such as the gamma func- 
tion, cylinder functions, Bessel 
functions of the first, second and 
third kinds, Thomson’s (Kelvin) 
functions, Struve’s function, the 
error function, Fresnel’s integrals, 
Hermite polynomials, theta func- 
tions, Legendre’s polynomials and 


ables mathematical 


Laquerre polynomials. 

Appendix C is a comprehensive, 
l3-page table of Laplace trans- 
forms 


Workers in this field will find this 


AUTOMATIC 


SIMPLYTROL PYROMETER 


Cot. No. 4531 0/2500° F, 
Price $132.00 


Thermocouple type Automatic Pyrometer for 
controlling temperoture in furnaces, ovens, 
ond processes. The Simplytrol is economical 
ond reliable with few moving ports. There 
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Optional 


are no vacuum tubes 
is $.P.0.T. 5 Amps 
relays to 40 Amps 


heavy duty 


~75° to 
—400° F. 
control for holding the desired 
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3000° F. Several special ranges to 
On & Off 
femperature 
heat 
resistance and has bimetal cold junction com- 


works on gas, oil or electric 


Indicating meter-relay is medium high 
pensation. For use with all standard thermo 


couples. Accuracy 2% 


“Avto-Limit’” switch changes Simplytrol from 


automatic controller to limit pyrometer for 


safety shut down or warning. Cabinet: 6'2x 
6'2x9'2 inches. Also flush panel mount models 
Send for new Bulletin G-7 for more dato 
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In radar electronic equipment, nuclear 
tadiation counters, cosmic ray cloud 
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purest rare gases are demanded, LINDE 
M.8S.C,. Grade gases meet the specifica- 
tions. They are produced under contin- 
uous mass spectrometer control to assure 
you of gases of known purity and con- 
sistently high quality. Linn, the world’s 
largest producer of gases from the atmos- 
phere, can meet your individual needs of 
volume, mixture, and container. 

For information on the physical, chem- 
ical, and electrical properties of these 
gases, send for the booklet, “Linps 


Rare Gases.” 
x 


LINDE AIR PRODUCTS COMPANY 
A Division of 
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The term “Linde” is o registered trade-mark of Unica 
Cerbide ond Carbon Corporation. 


Want more information? Use post card on last page 


August, 1956 — ELECTRONICS 





WHY COUPLING + HGH. FERRITE POT CORES 


FOR EFFICIENT MINIATURIZATION 


Versatile Ferroxcube pot cores permit construc- 
tion of miniature coil assemblies having 
moderate inductance values with relatively 
high Q. Shielding is excellent, stray fields are 
minimized. Cores can be placed close together 
or even stacked, with negligible. =a 
coupling between adjacent coils. ° 


Ferroxcube Pot Cores are avail- 
able in 3 high permeability 
ferrite formulations. 


WRITE FOR ENGINEERING BULLETIN [ 
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35 EAST BRIDGE STREET + SAUGERTIES, NEW YORK 
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COMPLETE rp FOR PUBLIC 

"CATALOG wan ADDRESS, RADIO, 
and kindred fields, 
JONES .?°°. 
a Te 13k 


of proven quality! 


AGF, builders of gas 

burners and equip- 

ment for over 77 

years, offers this first 

complete catalog of 

. ° ° technical data on 

A copy of this quick-read- air-gas and oxygen- 

. . gos burner equip- 
ing, 8-page booklet is yours eo 


for the asking. It contains 


. ®@ Sharp Flame, Fish Tail, Blast 
many facts on the benefits end Onygen-Hydregen Burners. 


derived from your business © Blowpipes, Hand Torches 
and Mixing Equipment. 


paper and tips on how to © Flow Meters, Fire Checks 
read more profitably. Write and Ball Joints. 


f the “WHY and HOW ® Many accessories and much 
or 


technical data. 
99 All of the above are available 
booklet. in the new AGF Burner Cato 


log, promptly mailed to you 
‘e 2..e 9 C5 Or SO Se spon written request on your 
compony's letterhead ‘See New Developments at the 


McGraw-Hill Publishing Com- 4 z WESCON Show—Booths 614-615 

pany, Room 2710, 330 West 

42nd St., New York 36, N. Y. d 
130 Spring St. Elizabeth 4, N. J. 
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NEW BOOKS (continued 


Miniature and Sub-Miniature hook a worthy addition to thei 


SLIP RING ASSEMBLIES libraries. —H. A. M 
BRUSH BLOCK ASSEMBLIES 
COMMUTATORS 


and other Techniques for Application of Electron 


Electro-Mechanical Components Tubes in Military Equipment. Rex 5 
Whitlock. O. T. S., U. S. Dept. of 
Commerce, Wa hington, D. C., 1955, 


PRECISION MADE 295 p, $5.00 (paper). Application data 


on 26 electron tube types to serve a 
TO YOUR OWN SPECIFICATIONS a guide for equipment designers. R: 
port by Wright Air Development Cen 
ter for U. S. A. F., and conforms to 


Precisiun molded products with exacting tolerances in — military standards (Mil-Std 
precious and non-precious solid metals of all alloys. All 


types of Thermo-Plastic and Thermo-Setting materials Introduction to Electrical Engineer- 
ing. Walter La Pierre. Harper Bros., 

New York, 1956, 332 p, $5.25. Pro 

Slip Ring Assemblies fabricated or one-piece precision vides a broad view of the electrical 

molded to your specifications in Nylon, Kel-F, Mineral filled engineering field for undergraduate 

Meilamine, Phenolic, and other materials. Rings and leads engineering students. Covers funda 

spot welded or brazed together for positive electrical circuit. mental properties of electrical circuits 

a-c and d-c. Also treats production, 

distribution, and utilization of elec- 

Our Swiss methods and techniques are geared to trical energy. This book does not go 


meet exacting requirements. We invite your inquiries. into electronics as such. 


Electronics and Management. Lowel! 


H. Hattery and George P. Bush. Un 

COLLECTRON CORPORATION versity Press of Washington, D.C 
: Washington, D. C., 1956, 207 p, $6.00 

MUrray Hill 2-8975 © 216 East 45th Street ¢ New York 17,N. Y. Adeahed ttm, Vromedings of Center 
ence held at the American University 

in November, 1955, Covers equipment 

case histories, and suggestions fo 


WHEN QUESTIONS ARISE — REMEMBER... | 2 a oedieee 
The SURE WAY is fo fin Mittens of papers include 
CHOOSE and USE the FoneEnaerves of Armed Services, Go. 


rep 


ernment, and industry. 


transformers of Abn | | 
Analysis of Electric Circuits. Williar 
proven H. Middendorf, John Wiley & Sons, 


e New York, 1956, 306 p, $6.00. Under 
performance and quality graduate textbook covering basic law 
complex numbers, circuit paramete1 
network simplification, polyphase, and 
communications circuits. The chapte1 
on communications circuits deals with 
series and parallel resonance, and with 
coupling The book is replete wilh 
worked-out illustrative examples and 
problems, many of which have an 
wers given. 


The Use of Selenium Photocells, 
and Sun Batteries. John Sasuga. In 
ternational Rectifier Corporation, F! 
Segundo, California, 58 p, $1.50 
(paper). Circuits and applications of 
photoelectric relays, including door 
»peners, street-light controls, and fire 
alarms. Also covers theory and ap 
UNITIZED FILAMENT plication of photocells, and light 


TRANSFORMERS- . nan »} 7 
RECTIFIERS ® powered devices such as the sun bat 
RECTIFIER FULTER unnmantne AMPLIFIER 


PLATE TRANSFORMERS REACTORS TRANSFORMERS. REACTORS —-RECTIFIER tery. 
Magnatran transformers have become “Standard” for many of America's largest Electronic ; : : 
Monvufocturers. I atent Abstract Series No. 5. Elec 
Whether you require conventional equipment or specially engineered products, choose and use trical and Electronic ‘ \pparatus 
Magnatran. Be modern and secure. O. T. S., U. S. Dept. of Commerce, 


All Magnatran components meet or exceed the standards of AIEE, ASA, NEMA and RETMA. Washington, D. C., 160 p, 1954, $4.00 
(paper). A list of 1,915 Government 


wie for TTY SSP os 
Diba-ia iia hed ‘ classined according to their indu 
BULLETINS trial use. Covers activity as of Decen 


owe Yar iE Ma A eae ber 31, 1953. 
Want more information? Use post card on last page 
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BRIGGS ASSOCIATES, INC. 
Engineering Services 
ELECTRONICS MECHANICAL 


Development 


Manufacturing 


Consulting 
jal Machines Instrumentation 


Klectron Tube Design, Muterials 


DeKalb St Broadway 9-2120 


BART LABORATORIES 


ion of BART MANUFACTURING CORP 
tion and Manufacturing Se oes on prec 


ng and 


CROSBY LABORATORIES, INC. 
Murray G. Crosby & Staff 


Radio - Electronics 
Research Development & Manufacturing 
Communication, FM & TY 


Robbins Lane, Hicksville, N. ¥ 
WElis 1-319) 


DELAWARE PRODUCTS CO. 


Analog Voltage to Digital Conversion 
Digital Voltage Recording Systems 
Design-Development-Manufacturing 


100 Broadway Camden 3, N. J 


Eldico of New York, Inc. 


neers of Television Interference Elimination from 
snemitters, induction Heaters, Diathermy and ete 


Donald J. 8 


Merten & Engineering Staff 


: E. Second &t Mineola, L. 1., N. Y 


Pioneer 6-6213 


ELECTRONIC RESEARCH 
ASSOCIATES, INC. 


““TRANSISTORIZE”’ YOUR PRODUCT! 


( plete Service in consulting, research, develop 
nent, and production on Transistor circuitry, prod 
ts and instrumentation 


? Kast Centre Street 


Nutley, N. 2 
NUtley 2-5410 


ERCO RADIO 
LABORATORIES, INC. 


Radio Communications Equipment 


Engineering Design Development 
Our 27th Year in Air to Ground 
Communieations and Kadio Beacons 


Garden City * Long Island « New York 


Production 


REAL 
VALUE 
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GENERAL ATRONICS CORPORATION 
David E Sunstetr George J. Laurent 
Dr. Robert W. Roop, Bernard D. Steinberg 


ting Services——BFilectronics, Acoustics, Techni 
4 Operations Research for Industrial 
v nt Product 


Phila. suburb) 


HANSON-GORRILL-BRIAN INC. 
Product & Mfg. Development 
ELECTRICAL - ELECTRONIC 
HYDRAULIK MECHANICAL 

ontinental Hill 


Gien Cove 4.7300 


Glen Cove, N. Y 


THE KULJIAN CORPORATION 


BLECTRONICS DIVIBION 
Consulting Electronic Engineers 
° 


Research Development, Production of 
Automatic Controls Special Instrumentation 
1200 No. Broad St., Philadelphia 21, Pa 
Stevenson 2-9000 


McDOWELL ELECTRONICS, INC. 


Soft soldering of 
metallized ceramics by 
induction heating 


Consulting—- Development— Manufacturing 
P. O. Box 342, Metuchen, N. J 
lAberty 8-9100 


Measurements Corporation 
Research & Manufacturing Engineers 


Hauny W. Hovox ManTiaL A. HOWNeLt 
Joun M. van Beunen 
Specialists In the Design and 


Development of Electronic Test Instruments 
Boonton, New Jersey 


MINOT INFORMATIC DEVICES 


AUTOMATIC RECOGNITION OF 
SHAPES, PATTERNS & INFORMATION 
RESEARCH - INVENTION - CONSULTING 
on detection and interpretation of 
aumplicated forms, characteristics of 
materials, printed characters, ete 
Otte N. Minot, 22 Elict Rd., Lexington 73, Mass 
Tel. VOlunteer 2-9465 of -3974 


DR. HAROLD NARCUS 


Oonmultant 
METALLIZING NON-CONDUCTORS 
eer in the field of 1t alizing non-conduectors 
ich as plastics, ceramics s, ete. for both indus 
<1 decorative applications. Techniques and 
leveloped during 20 years specialization in 
Reeognized authority with well-Known rec 
f achievement 
Tel. PLeasant 3-5618 
Vesper Street Worcester 2, Mass 


PROFESSIONAL SERVICES 


Consulting——Patents—Design-—Development—Measurement 


Radio, Audio, Industrial Electronic Appliances 


NIAGARA ELECTRON LABORATORIES 
CONSULTATION - DESIGN - CONSTRUCTION 
MFG. THE THERMOCAP RELAY 


Specializing in solution of problems of eeletrontec 
and electro physical instrumentation for the research 


or analytical laboratory. Industrial plant probleme 
also invited 


Andover, New York Cable Address:' NITRONLAB 


NUCLEAR-ELECTRONICS 
CORPORATION 


From Engineering Design to the Finished Product 
Spectaltats in 
Nuclear Instrumentation-—Communieations 
Test and Measuring Equipment 
Industrial Eleetronies—Audio Equipment 
2432-36 W. Cumberland & Philadelphia, Pa 


PICKARD & BURNS, INC. 
Consulting Electronic Engineers 
Analysts and Evaluation 


of Radlo Bytsems 


Research Development and Production 
of Special Electronic Equipment 


240 Highland Ave Needham 04, Mass 


ALBERT PREISMAN 


onsulting Engineer 


Pulse Techniques, Video 


Patent technical consultation 


Lane, Silv Spring, Maryland 
JUniper 56-63 


TELECHROME, INC. 


Electronic Design Specialists 


COLOR TELEVISION EQUIPMENT 


Flying Spot Seanners, Color SBynthesisers, Keyers, 
Monitors Oscilloscopes and Related Apparatus 
R. Popkin-Clurman, Pree, 4 Ch. Bngr, 


88 Merrick hd Amityville, L. L, NM. Y¥. 


WHEELER LABORATORIES, INC. 


Kadio and Electronics 

Consulting Hesoarch 

A-F Circuits Lines 
Microwave Components 


Development 
Antennas 
Test Equipment 
Harold A. Wheeler and Bngineering Stat 
Great Neck, N.Y HUnter 2.7876 


YARDNEY LABORATORIES 
Research-Design-Development 


Electro Chemica! Generators of Bneray 
40-46 Leonard Street 
New York 13, N. ¥ 


Worth 4-3106 


of placing your unusual problem in the hands of a competent con- 


sultant is that it eliminates the elements of chance and uncertainty 


from the problem and provides real facts upon which to base decisions 





For Moisture and Acid Are Likely to 
Contaminate the Winding .. . 


In using a BOESCH 
winding machine, the 
never 


toroidal 
operator 
during 
winding. Of course a core must 
be placed in the machine and 
the finished coil removed, but 
other than that the coil is never 
touched. 


With all BOESCH winding ma- 
chines you can produce toroids 
with uniformly wound layers in 
less time . . . with less handling. 


touches the coil 


Write today for detailed infor- 
mation on these BOESCH Wind- 
ing Machines. 
@ Model TW-200 

Fully-Automatic Toroidal Winder 


@ Model TW-201 
Semi-Automatic Toroidal Winder 


Model SM 
Subminiature Toroidal Winder 


BOESCH 


MANUFACTURING CO., INC 
DANBURY, CONN 


Want more information? Use post card on last page. 
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Old Voice Power 
DEAR SIRs 

IN the March ’56 
TRONICS, page 226, 
of a voice-powered radio transmit- 


MLEC- 
is a report 


issue of 


there 


ter which has just been developed 
by the Signal Corps. 

It may interest some of 
to know that in 1925, 
I was operating my old 
6BWA, | had 
mitter on the air. It 
transistors, 


your 
readers whe 
“ham” sta 
tion such a tran 

did not use 
but the 


ciple of operation was the 


of course, prin 
same as 
that described in the Signal Corps 
development. 
A heavy 
phone 
Hartley 


current carbon micro 


supplied plate power to 


oscillator through a Ford 
spark with the vibrato 
clamped, I believe that the tube 
was a Western Electric VT2 

It created quite a stir in the 
neighborhood since it was 


coil 


radio 
phone without a carrier, and I wa 
given credit by those who did not 
know the gimmick for having done 
very advanced work in supressed 
The 
of course, that I 
afford the high-voltage power sup- 
ply and all the other junk that it 
would take to make a real phone 


transmitter, 


carrier transmission. reason, 


was could not 


RICHARD G. LEITNER 
Chief Engineer 
TelAutograph Corp 
Los Angeles, Cal 


Ground Tank Tap 

DEAR SIRS 

LETTER from Mr. Gotte of Martin- 
Luther University turns up error in 
Fig. 3 of my “Capacitance 
Transducer Circuit,” p 186, Oct. 
1955. To fix it, ground the center 
tap of the 10-ph tank coil. 


LAWRENCE FLEMING 
Falls Chure/l Va 


article, 


Man’s Dissipation 


Dear SIRS: 

IN March Cross Talk you say man 
is a one-watt resistor. Since man’s 
heat dissipation is about 100 watts, 
we may sometimes con 
unreliable! 


JUSTIN J. SHAPIRD 
imerican Instrument Co 
Spring, Maryland 


no wonder 


sider man 


Silver 


OUR CARD, SIR! 


We accept the challenge to prove 
that somewhere in our service area is 


the right location for your operation 


CHOOSE FROM OVER 
350 VIGOROUS COMMUNITIES 


iddress 
P. Vecker, Vice President 


Area Devel rt 


evetopment /ept 


Carolina Power & Light Co. 


RALEIGH NORTH CAROLINA 


Inductive & a sieaetane Inductive 
Rheostats & Resistors 


Toroidal Coil Winding Mach. 


india @ Brazil 


BLOCKS @ FILMS @ SPLITTINGS 


All Grades & Qualitt« Warehot 
New York Prompt Forward Shipme 


ise Stock 


Phone: WOrth 4-4102 or write 
ASSOCIATED COMMODITY CORPORATION 
Woolworth Bldg., New York 7, N. Y 


MANUFACTURERS’ 
REPRESENTATIVES 


MARYLAND 


MACLEN CORPORATION 


Manufacturers Representative 
8616 Georgia Ave., Silver Spring, Mad 
Components & Equipment 

Territory 
Penneytvania New Jersey 
Delaware Maryland and 
Virginia W. Virginia 
District of Columbia 


I] Government 
industry 


Want more information? Use post card on last page 
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EMPLOYMENT OPPORTUNITIES 


The Advertiser in this section include all employment opportunities —executive, management, technical, selling, office, skilled, manual, ete 


Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 


NATIONAL a Selling Opportunities Offered Labor Bureaus 


DISPLAYED ~RATES- UNDISPLAYED 


! , ‘ s \ neh f ' Ive $2.10 per tine, minimum 3 tines. To figure advance payment 
pe ne ‘ ‘ ba ‘ count 5 average were as a line 


Box Numbers int i 

Position Wanted ads are ', of above rate 

Discount of 10° fu i ‘ 
b 

Ager ( t N i to Ager ‘ i b 


An advertising inch 
umn ' 


Send NEW ADS or inquiries to Classified Advertising Division of ELECTRONICS, P.O. Box 12, N. Y. 36, N. Y., for September issue closing August 2nd 


= — = ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee oe oe oe ee ee oe oe oe 


REPLIBS (B 0 ‘ to » eaawanl aoe 
"Sahota: 6 : f e . s RAYTHEON S 
cece == WAYLAND LABORATORY 


. . . is devoted exelu- 
sively to the design and 
development of ad- 
vanced electronic 
equipment—tfrom sub- 
miniature communica- 
tion sets to complete 
ground-based, air- 
borne and shipboard 
weapons systems, 


POSITIONS VACANT 
Radar Circuit Design Engineers——with experi- 


ence n indicator, timing, rece er and vides 
‘ cul Profe ional recognition a ured b 
reputable electro < compat P 8, Elec 


tronic 


Are you interested in the planning, analysis, 
debugging and evaluation of complex a 
borne milita electronic ystem Leading 
electronic compan need an engineer witt 
good design or system experience who want 
to meet the challenges of urgent | Ab devel 

opment programs, P-2541, Electroni« 
Modulator and Transmitter Design-——experi- 
enced in high power pulse-forming tec hnique 
and/or the use of magnetic comp onents a 

ciated with radar transmitter P-2521, Elec 
tronics. 


Missile Systems Engineer——Opportunity in a 
missile system research and development a | 

ignment Study of noise and interference 
problems related to pulse and CW radar. Re 
port of studies leading to design recommenda 
tion, P-2327, Electroni« 


| 
Product Design—The final design of an elec- | 
tronic package require fertile imagination | 
i 

| 

| 


The Radar Department of the Wayland Laboratory offers choice opportunities to 
Engineers with advanced degrees and/or high-level experience who can apply them- 
selves intently to challenging problems in the following fields 


SYSTEMS — ELECTRONIC CIRCUITRY — MICROWAVE 
SERVO — TRANSISTOR APPLICATION — MECHANICAL 
PRODUCT DESIGN — HEAT TRANSFER 


and knowledge of many fields and technique 
Eastern company ha everal openings for « 


perienced engineers who can qualify. P 
Electronics 


MICROWAVE DESIGN 
A leader in the field needs a high-level 
electronic engineer for microwave design in 
radar and communications. Applicable ex- 
perience and ability to assume responsibility 
required. 


Send name and address to 


Robert E. Doherty -RAYTHEON MFG. CO. — WAYLAND, MASS. 
P-2330, 1 
Class. Adv. Div. P.O. B 


SENIOR ELECTRONICS ENGINEER 
Bachelor's degree with four years’ design J | 
experince in pulse cvcuits for vader 1) JOIN THE ELECTRON TUBE BANDWAGON 


tive and ingenuity. Opportunity for advance 


— with expanding division of progressive CONTINUING INCREASE IN THE DEMAND FOR RAYTHEON’S 
Pr LINE OF RELIABLE TUBES HAS CREATED SEVERAL OUTSTAND- 
ING OPPORTUNITIES FOR FUTURE-MINDED ENGINEERS. 


Heat Transfer Analysis @ SENIOR RADIO TUBE ENGINEERS, degree in Physics, 
Established electronics firm will Electrical Engineering, or Mechanical Engineering and a 
swap = ee and ae condi minimum of 5 years’ experience to work in vacuum or 
tions for your background in thermo : . . . . 
dynamics and fluid mechanics. With allied techniques as applied to radio tube development 


the pressing problem of doing mor« and manufacture. 
in less space, we must develop more 


ophisticated cooling systems CIRCUIT APPLICATION ENGINEERS, degree in Physics or 


Clase 


P-2333, i ° . ‘ 2 4 
6. Adv, Div. P.O. Box 12, N.Y. 36, N Electrical Engineering and a minimum of 5 years’ expe- 


rience in circuit work in the radio tube industry. 
WEAPONS SYSTEM ANALYST 


Excelient position for an engineer or phy Please Send Complete Resume to 

sicist interested in theoretical aspects of TECHNICAL PLACEMENT OFFICE 
weapons systems propagation theory. RAYTHEON MANUFACTURING CO 
ra“ar detection theory, statistical predic SPECIAL TUBE DIVISION 


tion, and comprehensive system analysis. 55 Chapel St., 
P-2324, } 
ise. Ad Div. P.O. B 


Newton 58, Massachusetts 
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EMPLOYMENT OPPORTUNITIES 


| 
ELECTRONIC 
SYSTEMS 
SPECIALISTS 


Here are some typical problems Sylvania 
engineers and physicists meet and solve at 


AT BUFFALO: 


1. How do you design 10 similar microsecond timing 
circuits whose delay times can be varied over a range 
of 100 times by analog control voltage maintaining 
a tracking accuracy of +0.1% in an environment of 
65°C to +125°C at sea level to 100,000 feet? 


2. If you know which bits of a code group are in error, 
can you modify the hamming code to use this data to 
provide maximum information capacity in a noisy 
channel? 


3. Can you design a crystal mixer to operate with latest 
production type crystals and having a noise figure jess 
than 12db above KTB operating in the ‘‘S’’- band? 


AT WALTHAM: 


4. Under what conditions can signal fluctuations improve 
radar performance? 


5. What are the limitations on allowable smoothing time 
for target tracking radars? 


6. Under what conditions can random noise introduce 
systematic errors in radar measurements? 


Continuing product diversification means 


| 

| 

| 

| 

( our Buffalo, N. Y. and Waltham, Mass. plants. 
” 

\ 
— 


\ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


long-range security and advancement... and both 


locations offer good housing and ample 
leisure-time activities, as well as unusual 
opportunities for advanced studies. 


If you believe that you can assist us in the solving 


of these problems, please write: 


WALTHAM 
LABORATORIES 


BUFFALO 
LABORATORY 


Erling Mostue E. F. Culverhouse 
100 First Ave. 175 Great Arrow Ave. 
Waltham, Mass. | Buffalo 7, New York 


¥ SYLVANIA ¥ 


SYLVANIA ELECTRIC PRODUCTS INC 


Your inquiries will be answered within 2 weeks. 


PARTS APPLICATION 
‘Reliability 
ME or EE degree with design ex 
perience and/or application ex- 
perience. Job will be to recom- 
mend types of parts to be used 


UMS ete ete ie mr le 


Qualified men will become a vital 
part of a Reliability Group 


OH 
INERTIAL GUIDANCE 
SYSTEM PROGRAM 


© ELECTRONICS DIV., 


Milwaukee 2, Wis. 


Enjoy Challenging Opportunities in the 
most versatile Laboratories in the country. 


| Work with the top men in the field and 


with the finest test, research and develop- 
ment facilities. We are in the process of a 
Major, Permanent, Expansion Program 
New Plant facilities being added in sub- 
urban Milwaukee area 


To aid you in your professional advance- 
ment AC will provide financial assistance 
toward your Master's degree. A Graduate 
Program is available evenings at the Uni- 
versity of Wisconsin, Milwaukee 


GM's Electronics Division aggressive posi- 
tion in the field of manufacture and GM's 
long-standing policy of decentralization 
creates individual opportunity and recog- 
nition for each Engineer hired. 


Recent EE,ME 
Graduate Inquiries 
Also Invited 


Milwaukee offers ideal family living in a 
progressive neighborly community in cool, 
southern Wisconsin where swimming, boat- 
ing, big league baseball and every shopping 
and cultural advantage is yours for the 
taking 


To arrange personal, confidential interview 
in your locality send full facts about your- 
self today to 


Mr. John F. Heffinger 
Supervisor of Salaried Personnel 


Electronics Div. 
General Motors Corp. 
Milwaukee 2, Wis. 
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EMPLOYMENT OPPORTUNITIES 


SENIOR ENGINEERS 
write to W. L. Webb 


* Sendlp” ( Guided Missiles 


a - 


a" : 


SYSTEMS MISSILE 


GUIDANCE 


undamental > f Engineers here s your 


design and je 
fynoa > vel 
aging 


tests of prototype 


sub-systems, plan 
and 


models for 


pack 


we need Senior Engir components supervise 


have extensive backg an 


ver-all dynam 


ond 


ber extremely complex system of mis 


ssiles weapons syster tile guidance wherein 


ame systems 3 vr 


ersper 


os a rowave, electronics 


e They will work n chanics, and 


fJigital dif ntic orticula 


readboa ple sIving 


servo systems is 


omputers emphasis is 


yzers vital problems 


»f missiles and w formance of a 


ment, and «epecial mech riety of cond 


simulat ) ) nvironments 


At Bendix Products Div 
the 


sion —Missiles Section, qualified engineers 
compact, hard hitting organization 
backed by all the resources of the nation-wide Bendix Aviation 


Corporation 


have advantages of a 


lf you can accept a challenge, want an opportunity 


to grow with a rapidly expanding technical business, and can 


accept the responsibilities would like 
per 


PRODUCTS Divi 


that go with opportunity, |! 
W. L. Webb 
miss 403A, Bendix 


to hear from General 


Drive, 


you sonally Manager 


BENDIX South 


Bend, 


SION Les 


Indiana 
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Also— 

Job Opportunities for 
Assistant Engineers 
Junior Engineers 
Technicians 


average engineering A book, 
“Your Future in Guided Mis- 


siles"’, describing in detail 


TEST EQUIP. 
SR. ENG. 


tant to 
that if measures our p 


that you 


Test 
ve in 
vet. If you 


than 


equipment is img 


fee hove 
better thirty-six-page 
magination f you hove 6-10 
yeors of e backed by a 
solid gro 
ond if you can 
this to 
sor 


ment such s 


experier 
ynding in fundamentals 
eflectively put 
de 


proved test equip 


work every phase of guided mis- 


recting the 


of new im 


sile operation, will be sent 
Write for 


automatically 
go no-go 


factory 


programmed testers to fo you on request 


sviteble for 


your copy today 





EMPLOYMENT OPPORTUNITIES 


Are You an Engineer 
Whose Success-Express is 
on a Freight-Track? 


Has a few years made it clear that your present job won’t let 
you keep schedule with your success timetable? We’re offering 
challenging careers— not just jobs—that can be as exciting and 
rewarding as your initiative makes them ... Career 
opportunities in circuitry, applications, development, equipment 
design, electron tube and transistor development and 
production 


Submit resume or address request for personal interview to 
D. Bellat, Personnel Director, Tung-Sol Electric Inc., 200 
Bloomfield Avenue, Bloomfield, N. J. 


s) TUNG-SOL 


EAST ORANGE + BLOOMFIELD, N. J. 


8 
4 


Radio and luernnze Special Purpose 
TV Tubes icture Tubes Tubes 


the 
electronics 
engineer 
who can 


WRITE 


is one of our favorite people 


. if you're one of them, let us tell 
you about the opportunities for publi- 
cations engineers at Collins. . . 


in the fields of . . 


Microwave Relay Flight Control 
Navigation Systems Radar Systems 
Communication Systems Guided Missiles 
SSB Systems Computers 

Radio Astronomy Amateur Equipment 
Collins offers you top salary, rapid advance- 
ment, company benefits, liberal moving expense 
allowance. Electrical Engineers or Physicists 


ore desired. Actual writing experience is not 
necessary ... U.S.A. citizenship is. 


Send resume to: Industrial Relations Director 


Collins Radio Company 


Cedar Rapids, lowa 
1930 Hi-Line Drive, Dallas 2, Texas 
2700 W. Olive Ave., Burbank, Calif. 
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ELECTRONICS 


He makes 


a daily trip 
to tomorrow 


This man is a creative engineer. Like other young men, 


he is interested in baseball, talks about taxes, is proud 
of his kids. But there’s something different about this 
partic ular young man. He’s a Goodyear Aircraft engi- 
neer. And, each day when he passes through this door, 
he leaves behind the world known to his friends and 


neighbors and crosses the threshold of tomorrow. 


Of course “tomorrow” is not new to aviation engineers. 
For the whole industry is on the threshold of spectacular 
things to come. But, here again, there’s something dif- 
ferent about this particular door. Behind it lie many 
unique and exciting avenues of endeavor—airships, elec- 
tronics, plastics, missiles, structures and many more 

examples of diversification rarely found under one roof 


And this man, like all Goodyear Aircraft engineers, 


They’re doing big things at 


EMPLOYMENT OPPORTUNITIES 


guides himself along his chosen path utilizing the most 


modern facilities available to put his own ideas to work. 


For here individual thought and expression are encour- 
aged. Ideas are a prime commodity and every one gets 
a chance to mature. Here engineers, in transforming 
their own ideas into practical realities, find the stimula- 
tion of creative challenge and the satisfaction of realistic 


accomplishment. 


If you are a creative engineer with faith in your ideas 
and confidence in your ability to make them work, 
there’s a challenging career waiting for you at Goodyear 
Aircraft. Our growth and diversification demand expan- 
sion of our engineering staffs at both Akron, Ohio, and 
Litchfield Park, Arizona. Opportunities are unlimited 


for creative engineers in all spec ialties 


Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are avail- 


able at nearby colleges. 


lor further information on your career opportunities at 
Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 


GOODZYEAR AIRCRAFT 


THE TEAM TO TEAM WITH 
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EMPLOYMENT OPPORTUNITIES 


IN BOSTON 


+ /f you are 


nacutionmg m 


A 
iveu 


to pay ua a visit. 


Interviews at your 


England, plan Boston, and New England, is in the middle 


of a gigantic electronic boom ... in fact, 
this is the NEW electronic center of America. 


convenience, 


A leader in this movement is the Electronics 
Division of American Machine & Foundry 
Company in Boston... surrounded by the 
nation’s leading universities, outstanding 
historical sites, and gateway to all New 
England’s 4-season resorts and sports... 
easily accessible on new super highways. 

And our smart, modestly priced suburban home 
communities are models for today 

and tomorrow. 


a Work with outstanding colleagues in 
» ~ Creative engineering where assignments, 
er are diversified and the programs long-range. 


ana pee 


eae 


+ morn 8/re 


eerie 


arnt ive en 
; an AAU f ae 


Age ae SRA EL Ae | 
see ee, 
ee 


-— 


tt hisies ‘ oe s >) 
bore nd Py ‘y 44 


Electronic 
eae 


We have important openings in 
development, study and 
manufacturing for: 


Electronic Counter Measures — 
Electronic Reconnaissance Sane ated y 

Special Electronic Displays 

Radar Instrumentation aie Py =X 

Servo Mechanisms — 4 
Electrical & Hydraulic ok 

Field Services Representatives 

Digital Data Processing Equipment 

Magnetics 

Circuit Design Engineers 

Microwave Components 

Navigation Systems 

Radio Communications UHF & VHF 


Relocation Expenses & housing assistance. 
Comprehensive benefits program 
including tuition reimbursement plan 

for advanced studies. 


Please send complete resume 


to Mr. John Lowe 
ELECTRONICS DIVISION 


American Machine & Foundry Company 


1086 Commonweeith Avenue Boston, Massachusetts 





Openings 

in Florida. . . 
Instrumentation 
Engineers 

.. Up to 


$11,000 


Electrical Engineers 
with experience in 
Radar, Telemetry, 
Timing or 
Communications. 


Challenging problems 
associated with the 
precision 
instrumentation for 
tracking of high 
velocity missiles being 
tested over a course 
that extends thousands 
of miles. 


Pleasant family living 
on Florida's Central East 
Coast. Unprecedented 
opportunities with 

world leader in 
electronics. 


To arrange confidential 
interview, send resume 

to Mr. H. C. Laur, Dept. N-10H 
Missile Test Project 

P. O. Box 1226 

Melbourne, Florida 


Af 
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LOOK AT THIS RECORD OF GROWTH 


A few short years ago, a handful of people pio- 
neered advanced semi-conductor development at 
Transitron. 


Today Transitron employs over 750 people in a 
modern plant of 65,000 square feet at Melrose, 
Massachusetts. 


AND NOW...FURTHER EXPANSION 


wi mals 
i ee a 


Aare - 7 
al 
¢ Str rigery 


ree SeBEBREITT EGY & 
[ eee eee c cage res 
mbit occrccer. 6 
Ee 


Nee 


A newly modernized second plant of 250,000 
square feet is being equipped at Wakefield, 
Massachusetts. 


Tra ngitron rire merece 
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EMPLOYMENT OPPORTUNITIES 


If you're in search of real opportumity, you'll find your 
professional horizons unlimited at Transitron. In a few 
short years this young company has C arved outa leading 
position in the field of semic onduc tors It is now under 
going further expansion into a se ond plant ot 250,000 
square feet 

Here is your chance to work with stimulating, 
congenial associates in an atmosphere of progress 
informal and free of red tape. You Il be located tn ple sant, 
suburban Boston in the heart of one of America’s 
technic al centers where « ultural and educ ational 
advantages .are found for you and your family. And 
you re only an hour 5 drive trom New | ngland's 


vacat ionland! 


So, 1f your experience 1s any of these helds 


EMICONDUCTOR RESEARCH 
COMPONENTS ENGINEERING 
APPLICATIONS ENGINEERING 
PRODUCTION ENGINEERING 
ALI ENGINEERING 


there 1s an unparalleled opportunity for you 

now with Transitron. Salaries are attractive 

vacation, insurance ind retirement benefits are liberal 

ind your opportunities for professional growth are 
unlimited 

A letter to Transitron with your r sume will 

receive our prompt attention and will be held in 


strictest < onhdenc e. Transitron FE lec tronic ¢ vorporation 


Telephone MElrose 49600 


Leadership in Semiconductors y 
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You can SELECT 
at RCA! 


... New Opportunities ...17 + Locations... One Best For You And Your Family 


Can anyone but RCA offer you 

a choice of locations like this? 

At Camden, Moorestown or Cherry Hill, you enjoy 
cultural advantages of Greater Philadelphia, live at 
moderate cost in pleasant suburban communities. 
Waltham offers at-home opportunities for New 
England engineers. Four ideal West Coast !oca- 
tions. Harrison borders on Greater New York. 
Lancaster, Marion and Findlay have small-town 
advantages. There’s pleasant year-round outdoor 
living in Coeoa Beach, on Florida’s central east 
coast, RCA Service Company and International 
Division assignments include ideal locations in the 
United States, and wherever RCA electronic 
equipments are installed and serviced throughout 
the world. 


individual Recognition — 

RCA organizes engineering activities into groups 
small enough to allow broadest scope for your indi- 
vidual accomplishment. The average group has 
just 11 engineers. Yet, in all activities, you are 
supported by the entire facilities and engineering 
resources of RCA. 


Salaries — 

RCA engineering salaries average measurably 
higher than other companies’ in the field. Inter- 
mediate engineers, $5000-$8500; senior engineers, 
$8500-$15,090; staff and supervisory salaries open. 


Advancement— 

Scheduled, objective appraisal of your work speeds 
promotion. Professional and financial progress is 
just as sure as your achievements make it. 


Professional Status — 

RCA bases world leadership in electronics on the 
abilities of exceptional men at every organizational 
level. Many have notable engineering and scien- 
tific reputations. You work in day-by-day associa~ 
tion with men of this caliber. 


Benefits — 

There’s a complete program at RCA. A very liberal 
Tuition Refund Plan. Company-paid life, sickness 
and accident, hospital-surgical insurance for you 
and your family. Modern retirement plan. Reloca- 
tion expenses paid. Suggestion and patent awards. 





0%, Pinpoint Your future 


..-Here are the Opportunities! 
...Here are the Locations! 


TYPE OF DEGREE AND YEARS OF EXPERIENCE PREFERRED 


Chemistry 
Electrical Mechanical Physical Ceramics 
Engineers Engineers Science Glass Technology 


FIELDS OF ENGINEERING ACTIVITY 


5} 


«SYSTEMS AVIATION ELECTRONICS + CONTROLS 


lite melelels 


DIGITAL DATA HANDLING DEVICES 


MISSILE ELECTRONICS + RADA? 


INERTIAL NAVIGATION 
COMMUNICATIONS 


DESIGN + DEVELOPMENT 
KINESCOPES (8 & W and COLOR), OSCHLOSCOPES—Electron 
Optics—Instrumental Analysis— Solid States (Phosphors, High Tempera- 
ture Phenomena, Photosensitive Materials and Glass to Metal Sealing) 
RECEIVING TUBES— Tube Design—Test and Application Engineering — 
Chemical and Physical Development— Methods and Process Engineering 
— Advanced Development 
SEMI-CONDUCTORS— Transistors— Ser ductar Devices— Materials 
MICROWAVE TUBES— Tube Development and Manufacture (Traveling 
Weove—Backward Wave—Magnetron) 
GAS, POWER AND PHOTO TUBES—Photosensitive Devices— Glass 
to Metal Sealing—UHF and VHF — Power 
AVIATION ELECTRONICS Radar 

Shock and Vibratior ji ia ta 


Sub - Miniaturization — Automatic. Flight 


settee 
shot te 


COMPUTERS — Systems— Advanced Development — Circuitry— Assembly 
Design— Mechanisms — Programming 


Per Circuitry Antenna Des 


Intricate Mechanisms—Fire ¢ Tikes 


COMMUNICATIONS — Specialized Militory Systems — Microwave 
—Aviation—Audio— Propagation Studies 
MISSILE ELECTRONICS Systems Plann 


Control—- Shock Problems—- Servo Mecha 


COMPONENTS —Transformers—Coils—TV Deflection Yokes (Color or 
Monochrome) — Resistors— Ferrites (Material and Parts) 


SYSTEMS * SN 
APPLICATION ene atl 


MISSILE TEST INSTRUMENTATIO 


tele lels ial ad Timing Pt 


een A aL Surface te 


COMMUNICATIONS Radi aL 


iC yale ea elas lol 


2 2S ee eS 


Propagatior 


MACHINE DESIGN 


Mechanical and Electricol— Automatic or Semi-Automatic Machines 


Locations: C—Camden, NJ. F—Cocoa Beach, Fla. H—Harrison, NJ, 1—tnternationa’ Div. L—Lancaster, Pa. M—Moorestown, N.J. S—RCA Service Co. (Cherry Hill, NJ 
Alexandria, Va.; Tucson, Ariz.; San Diego, Sacramento, San Francisco, Calit.; Foreign Assignments). W—Waltham, Mass, X—Los Angeles, Calif, ¥—~Marion, ind. Z—-findiay, Ohio 


Mr, John R. Weld, Employment Manager 
Please send resume of education and experience. with location preferred, to Dept. A-15H, Radio Corporation of America 
30 Recketelier Pleza, New York 20, 6.7. 


RADIO CORPORATION of AMERICA 
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130 HIGH STREET 
BOSTON 10, MASS 


ii” 


ENGINEERS 


_ RESEARCH DEVELOPMENT 


Expansion of our engineering department 
requires electronic engineers with rad 
, servo, sone ur of transistor circuit experience 
Ze Excellent opportunity for advancement witt 
Y, top-colibre associates. New modern pliant 
© in the suburbs with ideal laboratory fo 
ties and well-trained technical assista 


Other Opportunities in the 
following areas 


© TECHNICAL WRITERS 
| @ DRAFTING 
 @ DETAILING 


Electrical Layout 


Electrical - Me 


| DESIGN ENGINEERS 


Must have EE degree or equivalent 
% 3-5 years experience in one of the follow 
ing 
Flight Simulotors 
Analog Compvters 
— Radar & Son.i: Trainers 
~~ Radar Guidance & Fire Systems 
Redesign, Modification & Testing of 
Radar & Electronic Systems 
- Electronic installation & Maintenance 
Coil & Transformer Design 
— Packaged Power Supplies 


with 


Other Openings For 


_ COMMUNICATIONS 
_ EQUIPMENT DESIGNERS 


COMPUTER DESIGNERS 
FIELD ENGINEERS 


(*)Must have E.E. degree or equ 
with 5-10 yrs. experience 
“Positions located throughout USA 


LOCATION: 
On U. S. Highway 22, thirty miles (45 min 
utes) from New York City 


ENVIRONMENT: 


One of the finest plants of its kind 
spacious air-conditioned Co 
ducive to ovt the best 
abilities! 


ABOUT THE COMPANY: 


1945. Engaged in researct 
develoment for the Armed 


modern 
bringing 


Organized in 
design and 
Services 


ITS BENEFITS: 
@ Pension Plan 


sroup Life 


@® Paid Vacatio 

@ Education & Tui 
tion Assistance 

@ Other Grou 
nsvrances 


Insurance 
@ Paid Holidays 
@ Paid Sick Leave 


Los Angeles interviews during 
N.T.C. & Wescon. 


Call ZACK GEANES Stavid West Coast 
at Gronite 7-1352 after 4 
interview ippointment 


representative 


P.M. for 


Interviews in Your 
Community by Appointment 


ume, write or 
rsonnel director 


STAVID 


ENGINEERING 
Incorporated 

U. 8. Highway 22 
Watchung, P. O 
Plainfield, N. | 
Plainfield 7-1600 
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EMPLOYMENT OPPORTUNITIES 


TREMENDOUS, NEW FIELD OF OPPORTUNITY 


NUCLEAR AIRCRAFT DESIGN AND DEVELOPMENT 


Convair in San Diego offers challenging and 
very rewarding positions to engineers and scien 
tists in the long-range program ot development 
of nuclear pows red airé raft tor the U.S. Navy 

Graduate Mechanical, Civil, Marine, Chemi 
cal Engineers, Physicists and Naval Architects 
without aircraft experience are invited to join 
the important program of construction and 
operation of NUCLEAR DEVELOPMI NT FACILITIES 


and operational and handling concepts 


Aerodynamic, Dynamic, Hydrodynamic 
Nuclear, Propulsion Engineers and Aircraft 
Designers will enjoy tremendous growth 
potential at all experience levels through par- 
ticipation in the design and development of 


NUCLEAR POWERED AIRCRAFT 


To join this new team within our engineer's 
engineering department, write at once. Address 
resume to H. T 
nel Dept P20 


Brooks, Engineering Person- 


_CONVAIR. 


@, 
LF A DIVISION OF GENERAL ODOYVYNAMICSE CORPORATION ii} 


3302 PACIFIC HIGHWAY 
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EMPLOYMENT OPPORTUNITIES 


WAT 
ils 
advantages 
ae 
Ce 

ve 


by. | 


in Southern 
ae 


eer. 


a 


bytronites 
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electro 


mechanics 


Ww. C. Walker, ay Employment Mgr. 
Pacific Division, Bendix Aviation Corp 

11608 Sherman Way, North Hollywood, Calif. 
| am interested in this engineering fieid 

| am a graduate engineer with degree 


| am not a graduate engineer but have 
years experience 


* Name 


» Address 


* City Zone State 


ENGINEERS 


RADIO 
RECEIVER 
DEPARTMENT 


Expanision of this well-known 
company’s Radio Receiver Depart 
ment has created career positions 


for 


Production Liaison 
Engineers 


Two men to act as liaison between 
engineering and manufacturing. 
Will be responsible for on-the-spot 
substitution of materials and de 
sign modification where necessary 
to keep the lines running smoothly. 


Cost Reduction and 
Value Analysis Engineer 


Prefer man with ME degree, 
interested in probing into the why 
and wherefore of our designs in 


order to determine where cost reduc- 


tions can be effected. This man 
would also spark our value analysis 
team. 


Lots of room for initiative and 
technical exploration in depth in 
these openings. Up-to-date 
facilities to back you up. 


And you'll like this city in Upstate 
New York, with its ideal combi 
nation of suburban comforts and 
urban coveniences. 


Notable benefits program. High 
starting salary. Relocation 
expenses paid. 


Please send resume 


in, confidence to 


P-2246, ELECTRONICS 
Class. Adv. Div., PO Box 12 
N. Y. 36, N. Y. 


COMMUNICATIONS 
ENGINEERS and TECHNICIANS 


EXCELLENT SALARIES 
MINIMUM PREREQUISITES 


ENGINEER EE a 5s years 
TECHNICIAN 


2 years technical schow!t in 
communications and 3 
years eaperience 
Require installation adjustment snd maintenance 
experience with communication reeelvers and sssu 
elated terminal equipment. Alse en with similar 
experience with high-powered transmitters, anten 
oes, transmission lines 
Muat be willing to travel in United States and 
Oversees 
Page Communication Engineers, inc. 
710 Fourteenth $t.,.N.W., Washington 5,0.C 


———— — eet 


graduate 
work? 


HRB offers the young engineer | 
and physicist a sound beginning — 
in the electronic field. The com- | 
pany offices are located just a 
few minutes walk from the cam- 
pus of the Pennsylvania State 
University where you may join 
many others of the HRB staff in 
doing graduate work in your 
specialized field. The University, 
ranking in the top ten of engi- 
neering training, boasts a swim- 
ming-pool-type Nuclear Keactor, 
one of the few in the country. 
Along with the proximity of the 
University, HRB offers excellent 
salaries and generous benefits. 


For application form, write: 


Technical Personnel Ofhce: 
Haller, Raymond & Brown, Inc. 
State College, Pennsylvania 


advanced 
systems studies 


al A FP AG AT 


Continuing expansion of sys 
tems engineering require 
ments at Arma is creating 
several challenging openings 
at SUPERVISORY, Starr. 
and SENIOR ENGINEERING 
levels for airborne systems 
work in: 
@ Operational Requirements 
@ General Control and 
Instrument Studies 
® Digital Computation 
@ Inertial Navigation 
@ Radar, 1. R. and ECM 
Applicants with extensive 
technical background, sound 
administrative ability and 
ekili in customer relations 
can qualify for these 
responsible positions. 


Send resume in confidence to 


Manager of Technical Personne! 
Dept. 674 


=" 


American Bosch Arma Corpora 


R eveli Field, Garden ¢ 
Long Island, N. Y 


AA AULERURURAUAL DAED DU OU ANA Gabbe Rbn tL ae UAL AN EDU GE 


To those interested in extending the 
“State of the Art’ at VHF and UWF 
lt. F. t. offers challenging opportuni 
ties on long range programs. Wide 
band experience particularly useful 
but not necessary. Expanding ele 
wontes firm. Exceptional fringe bene 
ts 


Send resume or phone 


Instruments for Industry, Inc. 


150 Glen Cove Rd., Mineola, N. Y 
Mr. T. C. Villa Ploneer 2-5300 


UU Hide Li UU RMN a Tht, 
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ELECTRONICS 


EMPLOYMENT OPPORTUNITIES 


ERNA . 


electronic recording machine accounting 


Brilliant career opportunities for 


e EXPERIENCED COMPUTER ENGINEERS 
e LOGICAL DESIGNERS 
e TRANSISTER APPLICATIONS ENGINEERS 
e COMPUTER CIRCUIT ENGINEERS 
e DESIGNERS ELECTRO MECHANICAL DEVICES 


e ELECTRONIC PACKAGING ENGINEERS 


YOU are URGENTLY NEEDED at once to work on the General 
Electric Team for the ERMA Program 


Technical Assignments available in Palo Alto, California and Syra- 


Cuse Neu York 


ERMA IS REVOLUTIONARY IN CONCEPT AND EXECUTION 


.. . Solves entire bookkeeping problem from time check is entered 
until monthly statement is issued. 


. . . Originally conceived by Bank of America and developed to the 
bank's specifications by Stanford Research Institute. 


. . « Fefinement to continue through joint effort of General Electric 
and Stanford Research Institute. 


Please send your resume to 


Engineering Administration 
industrial Computer Section 


GENERAL @@ ELECTRIC 


3001 James Street + Syracuse, New York 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS, eee 
Electronic & Mechanical opportunities in 


Oda eile BS 
RESEARCH 


The Operations Research Office of The 
Johns Hopkins University offers exceptional 
opportunities for scientists who prefer the 
challenge of operational problems of un- 
usual scope and diversity to routine design 
and development work 


PHYSICISTS: 


Our current research program has open- 
ings for men qualified in electronics and 
physics who are particularly interested in: 


Choose you e location Mathematical Analysis 


Determining applications of known pho- 
tographic, accoustic, infrared and radar 


when you join Melpar techniques to. military. problems 


Military communications systems plan- 
ning, onalysis and evaluation 


© Electronic Countermeasures Analysis 


Melpar’s R & D operations are centered near and in two of the Please send your resume to 


country’s more desirable communities: Washington, D. C., Water Research Personnel Officer 
town and Boston, Massachusetts, each of which affords engi- HE OPERATIONS RESEARCH OFFICE 
neers the opportunity to enjoy research, cultural and recreational 


resources well above the average. THE 


Regardless of which locale he selects, the engineer will find that JOHNS HOPKINS 
ur advancement policies and organizational structure provide ih Ad Sched 
opportunities uncommon to the industry as a whole, 

7100 Connecticut Avenue 


Chevy Chase, Md 


Individual performance heads the list of factors which determine 
progress. Regardless of age, experience or tenure, an engineer 

viven more complex responsibilities as soon as he ia ready. 
There is always room to move ahead at Melpar, because we have 
oubled in size every 18 months for the past 10 years, with a 


proportionate increase in top and middle level openings. 


| THE UNIVERSITY of MICHIGAN 
Our engineers gain comprehensive experience in all phases of 
engineering problems. Each is assigned to a project team which ENGINEERS d 
charged with responsibility for whole problems, from design an 


concept to completion of prototype. 


The engineer will find each of Melpar’s laboratories splendidly SCIENTISTS 


equipped with an eye to both present and future needs. Fully Unusual opportunities for outstanding 


air-conditioned, each laboratory has recently acquired additional and experienced men are available at 
facilities The University of Michigan's Willow 
; Run Laboratories. Research Engineers 
We extend financial support to those who intend to pursue and Physicists with advanced degrees 
advanced study. Fully accredited courses are available at our and/or experience in the fields of: 


main laboratories. DIGITAL COMPUTER @ LOGICAL DE- 
SIGN @ INFRARED @® ACOUSTICS @ 
DIGITAL COMPUTER PROGRAMMING 
ence, Qualified candidates will be invited to visit Melpar labora ELECTROMAGNETIC THEORY @ COM. 
tories at Company expense. MUNICATIONS CIRCUIT DESIGN @ 

COMPONENT DEVELOPMENT @ RADAR 
Top Level Openings Exist in These Fields @ OPTICS ENGINEERING @ SYSTEMS 


Network Theory @ Systems Evaluation @ Microwave Technique @ UHF, VHF, DESIGN 


Write for complete information, indicating geographical prefen 


or SHF Receivers @ Analog Computers @ Magnetic Tape Handling @ Digital Salary commensurate with training and 


Computers @ Radar and Countermeasures @ Packaging Electronic Equipment experience. Excellent working condi- 
@ Pulse Circuitry @ Microwave Filters @ Flight Simulators @ Servomechanisms a eee tee pode tee 
opportunity to carry on University 
graduate studies while working full 
time. Moving expenses paid. U. S 
Citizenship required. 


@ Subminiaturization @ Electro-Mechanical Design @ Small Mechanisms ® 


Quality Control and Test Engineering 


Write: Technical Personnel Representative Write, giving details of education 


and experience, to 
M E L PA Fe Incorporated = 


A. J. Procassini 


A Subsidiary of Westinghouse Air Brake Company The University of Michigan 
Willow Run Laboratories 


3161 Arlington Boulevard, Falls Church, Virginia Ypsilanti, Michigan 


Positions also available at our laboratories in Boston and Watertown, Mass 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS - PHYSICISTS 


Do YOU Want ?... 


Freedom in thinking and the practice of development engi- 
neering, With a minimun of supervision? 


Complete, modern, development laboratory facilities? 
Association with a company whose background in electronic 
tubes dates to the earliest days of vacuum tubes? 

l'o work in a company whose position in industry can weather 
economic stresses? 

To live in a fine community of lovely residential areas, within 
minutes’ drive of the laboratory, where all summer and winter 
sports are nearby? 

To have an opportunity for you and your family to grow and 
prosper in a fine small city with excellent schools and churches? 


Then... 


You will want to further explore the challenging electronic tube 


engineering opportunities at Westinghouse Electronic Tube 
Division in Elmira, N. Y. Telephone collect or send resumé to 
R. M. Jarrett (Phone Elmira 9-3611). 


There are challenges in such fields as: 


TUBE DESIGN & DEVELOPMENT THERMIONIC EMISSION ENGINEERING 
MICROWAVI rUBES: Magnetrons, traveling wave 
PICKUP DEVICES. Image orthicon vidi ntl, APPLICATION ENGINEERING 


POWER TUBES: High power, neutron counter, or gas In each aforementioned field 


CATHODE RAY TUBES: Color and black-and-white, GLASS ENGINEERING 


OTHER TUBES: Including receiving and power tube For power tube manufacturing 


In each aforementioned field 


Perhaps you are planning an August or early Septem- 
ber vacation, and can visit us in Eimira. Please phone 
prior to visit for appointment for personal interview, 
and bring resumé and pertinent details. Telephone now, 
collect, to R. M. Jarrett (Elmira 9-3611) for a definite 
date for your visit 


0 N ae YO TE Send resumé, or telephone collect, to R. M. Jarrett, Dept. Q-20 


IVE ET ae . 
Weyer titel Westi nghouse 


DECISION ELECTRONIC TUBE DIVISION ¢ ELMIRA, NEW YORK 
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EMPLOYMENT OPPORTUNITIES 


MM MMi il we 


ENGINEERS 


product 
development 


Product Development 
Engineer, EE or ME 


Highly ereatir 





Mechanical and Electrice! 


Development Engineers 


Bhould be reative ar have 
Console of Raytheon AN/CPS-9 Storm Detector Radar. Unit locates storms up to 300 experience similar to that for 
miles away, measures their distance, direction, height; indicates presence of rain or snow . 


FIELD ENGINEERING 
WITH A FUTURE-at Raytheon 


PLAN YOUR CAREER HERE ~ Raytheon needs men like 
you who are quaiified for field engineering and have the ability to 
build a future in electronics. Experience in the field has enabled 
many of our engineers to become executives at Raytheon. Unlim- 
ited opportunity is open to you now in the following programs: 


MISSILES Air-to-Air — Ground-to-Air Electronics 


RADAR Search — Fire Control 
Bombing — Countermeasures 





Other Equipment... Ship and Airborne Sonar — Microwave Relay 
Links—UHF & Microwave Communications 


Raytheon has designed and built complicated electronic equip- PROJECT ENGINEERS 


ment for the past 30 years. One of its present equipment projects is Settiend or Madkantont 
the world’s most publicized radar—the Arctic DEW LINE radar. $8400 to $12,000 Yr. 


If you have a college degree, you'll rate preference. However, if Progressive company seeks experienced 
‘ ; : : : search, design or development men, Jun 
you have an extensive electronic background, send in your applica- or Seniors—with or without degrees 


. ’ . a ee .s : . on —— . he Experience in timers, relays, solenoids ys 
tion Spec ial training will be prov ided by our raining Fac ility to tems, controls, synchros, transformers, power 

aiaiiintanas aoa > seein : ' equipment, magnetic amplifiers, or electronics 
prepare you for youl assignime nts, equipment Should have initiative and de 
sire to progress Capable of directing 
groups of engineers 


| 
Attractive salaries, benefits, allowances. Interesting domestic and 
overseas assignments. Please address your inquiry to E. K. Doherr. Send complete resumes to 


J. J. COOPER 
64 E. Jackson Bivd., Chicago, Ill 
Suite 940 — Phone: Wabash 2-1918 


Prompt and confidential service 


PLANT SUPERINTENDENT 
SALARY $12,000 


A new division of large multiple manufacturing co 
| i 1 lant « itendent erienced in the 

RAYTHEON MANUFACTURING COMPANY | | shectro.mechantcal field. Early promotion to ma 
GOVERNMENT SERVICE DEPARTMENT agement, Company assumes agency fee & moving 


exponee 
: MONARCH PERSONNEL 
100 River St., Waltham 54, Mass. 28 E. Jackson Blvd Chicago 4, Il 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS UNLIMITED... 


You'll find your future 


in one of these 
specialized areas 


ie) 


Communication and Data Systems « Infor- 
mation Theory * Semi-Conductor « Digital 
Techniques * Servo Mechanisms ¢ Elec- 
tronic Switching * Acoustic Transducers ¢ 
Magnetic Amplifiers * Nucleonics * Micro- 
wave and Wireline Carrier 


This might well be the 
most important letter You. lf ever write aa cog fo) Tle 


Radio Communications « Mechanical Design 

... because it could open the door to a Engineering © Infrared * Automatic Test 
lifetime job in a wonderful company Systems ¢ Countermeasures » Navigational 

s “ Systems * Radar ¢ Computer Techniques 


¢ Military Transistor Applications * Missile 


If you’re an Electrical Engineer, with a high degree of skill and 
Guidance Systems * Microwave Develop- 


imagination in any of the fifty-odd fields listed right, we believe we 


; ment ¢ Electronic Communications 
can offer you the most promising opportunity in America. 


Since 1940, Stromberg-Carlson’s volume has increased sixteen 
times. In 1955, we became a division of the headline-making General AUTOMATION 
Dynamics Corporation. Our future is as unlimited as humans can ; : 
= ee - Systems Engineering * Automatic Assembly 
promise themselves—and you could well grow with us. 
¢ Transistors * Amplifiers & Filters ¢ Auto- 
We are not looking for job-hoppers—but for men now stymied 


matic Test Equipment * Numerical Control 
either by the limitations of a litthe company or the complexity of a 


: ¢ Computers ¢ Counters ¢ Instrument and 
giant. In any of the job classifications listed here, you'll find satis Comp 


ar Se : ? . 2A 
faction and opportunity. Power Servos * Production Engineers 


And you'll like Rochester—well-known for its grand schools, 


handsome residential sections and wide entertainment, vacation and ili ee ee 


' cultural facilities. This firm’s employee relations (including a liberal Dial Central Office Equipment ¢ Telephone 


bonus plan) make it one of the state’s preferred industries. 


; : , Instruments © Wireline Carrier * Frequency 
rhe list at right shows where there’s room for you and your ideas 


Multiplex © Toll Ticketing © Transistor Cir- 


to grow. Dig in now—with a detailed letter to Mr. Arthur N. Paul 


* ° crowé 5° B me < 
at the address below. We think you'll like what he has to say to you cuitry Microwave Links * Electro-mechan 


ical Design © Electronic Switching Systems 


AUDIO-ACOUSTICAL 


Ma Transformers * Tape Recorders * Audio 

— Amplifiers ¢ Loudspeakers ¢ Electronic 
STROMBERG-CARLSON COMPANY Carillons ¢ Intercommunication Systems 
a O6N686OK OF 6ENCRAS.. CVRAIES Gensenarios Auto Radio * Home Radio « High Fidelity 
104 CARLSON ROAD, ROCHESTER 3, N. Y. Music Reproduction * Sonar 
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EMPLOYMENT OPPORTUNITIES 


“Give me a place 
to stand... 
a lever 
and a rock and 


1 

will 
move 
the 
earth’ 


\ 


Today, as in Archimedes time, many a scientist 
and engineer is stymied 
through lack of facilities for research, 
development and production 

of an “out of this world” idea. 
To such individuals, Farns- 
worth is ‘“‘the place to stand, the lever and 
the rock” in these exciting and 
challenging fields: Missile guidance, control, 
and test equipment systems, micro- 
waves, radar and countermeasures, infra-red 
systems, industrial electronics, an- 
tennas, transistor and pulse circuitry and 

packaging. 


f Your resume will receive 
immediate, confidential attention. 


Address Technical Employment Director 
FARNSWORTH ELECTRONICS COMPANY, FORT WAYNE, INDIANA 


1 Division of International Telephone and Telegraph Corporation 








DO YOU LIKE YOUR 
ENVIRONMENT ? 


Investigate the Environment created 
at AC for its Advanced Development 
Programs on Missile Guidance and 
Aircraft Fire Control Systems. 


OUR 
ENVIRONMENTAL 
LABORATORY 


is one of the most Versatile Labora- 
tories in the country and is in hte 
process of a Major, Permanent Ex- 
pansion. Men hired will enjoy work- 
ing with the finest of test equipment 
and facilities, together with top men 
of the field 





We are currently engaged in the 
following Types of Test Activities: 


| VIBRATION TESTING 

| COMPLEX WAVE ANALYSIS 

| LOW TEMPERATURE—ALTITUDE 
HIGH TEMPERATURE 
RELIABILITY EVALUATION 

| INSTRUMENTATION 


Write MR. J. HEFFINGER, 


Supervisor of Salaried Personnel 


AC 
The Electronics Div. 


General Motors Corp. 
Milwaukee 2, Wis. 





ahysicists 


A rewarding future is waiting 
for you at HRB. You will live | 
in State College, a few minutes 
walk from the Pennsylvania 
State University. Located among 
the scenic Nittany mountains } 
of central Pennsylvania, State | 
College offers the congerial at- 
mosphere for young family’ 
growth. Some of the finest hunt- [( 
ing and fishing areas in the 
United States are located in the 
area. HRB, one of the country’s 
fastest growing research com- 
panies offers excellent salaries | 
and generous company benefits. 


For application form, write: 
Technical Personnel Officer 
Haller, Raymond & Brown, Inc. 
State College, Pennsylvania 
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HYPERSONICS 


AT CORNELL AERONAUTICAL LABORATORY 


This is the ‘business end’’ of a shock tunnel. The 


photograph illustrates it e to obtain data on 


hypersonic flight data which will be needed 


to engineer intercontinental missiles. The shock 


tunnel was conceived by a Cornell Aeronautica! 


Laboratory engineer six years ago and was 


‘ 


tially developed | 


under a selt supported int 


research program ind lacer by Air Force con 


tract Today the tunnel nas become a basi tool 


for the study hay S| | gas dynamics 


The hy on rovram isone of tne 1O0 te 
! : G.L. Kopp 
nical research projects that are currently in prog 
i ; CORNELL ABRONAUTICAL LABORATORY, Inc. 


ress at C.A.L. These projects deal with almost Siethata: a4. Chee Pack 


every area of research related to the challenging 


' > ee se ~~ "9 
proble ms of modern flight. Electronics, mate- Pieas end me A Decade of Research 


rials, atmospheri physics, weapon systems and 


applied mathematics are among the many stim 

ulating areas of resear ivailable at C.A.L. for Name 

the professional man with an InquUISILiVe mind. : 
Street 





CORNELL AERONAUTICAL 7 : 
x LABORATORY, Inc. City Zone State 


OF CORNELL UNIVERSITY 
0 Piease send employment information. 
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NEW opportunities at 
— in Phoenix 


CLASSICAL 
PHYSICIST 


Ph.D... some years 
experience. to do research 
and development on 
instrument and sensor 
principles 


Basic & Applied Research 
Laboratory Operation 


Suburban location 
near large city 


ee ae : Pa Five figure salary plus 
attractive large company 
VACATION vente benefit plans. 
WORK IN A 
(your family will love year-round outdoor living) . 
Class. Adv. Div 


WHILE YOU ADVANCE YOUR CAREER’ |i?" | eerste 


Here are two of the country’s newest and most complete 
Electronic Laboratories; (1) our expanding Military Research 
lab. and (2) our new Semi-Conductor Division. Both offer 
outstanding career advantages... (see listing below). This 
is your oppertunity to get in on the ground floor of a swiftly 
expanding company. You'll enjoy working in air conditioned 
comfort in the most modern and well instrumented labora- 
tories .. . with liberal employee benefits, including an attrac- 
tive profit sharing plan and-association with men of the 
highest technical competence 
Salary levels are open and commensurate with ability. a 
You'll like working with Motorola in Phoenix, where there's b L. E C T R | C A L 
room to grow and it's fun to live. 24 


MOTOROLA IN PHOENIX HAS OPENINGS FOR: : E L E C T R 0 N I C 


Electronic Engineers, Mechanical Engineers, Physicists, 
Metallurgists, and Chemists, in the following categories: a n d 


Research Laboratory Semi-Conductor Division 


Microwave Antennas Transistor Application : M E C H A N | C A L 


Pulse and Video Circuitry Transistor Devices . 

Radar Systems Design Solid State Physics . 

Circuit Design Physical Chemistry a LX E N G | N E E Q S 
Electro-Mechanical Devices Metallurgical Engineering j 


Systems Test Production Engineering ‘ . o . 
Transistor Applications IAs Excellent opportunities in 


Reply in confidence to 


P-2203, ELECTRON [| 


for above positions write to: for above positions write to: the field of 
Mr. R. Coulter Mr. V. Sorenson 


Dept. A Dept. A AUDIO AMPLIFIER DESIGN 


3102 N. Seth ot 5005 E. McDowell Road 


Phoenix, Arizona Phoenix, Arizona SERVO AMPLIFIER DESIGN 
Excellent opportunities in RIVERSIDE & CHICAGO, too COMPONENT DEVELOPMENT 


RIVERSIDE, CALIF., Exceptional openings in CHICAGO, ILL., Challenging positions in Two- EQUIPMENT DESIGN 
Military Operation Analysis, Analog Computor Way Communications, Microwave, Radar and 

Flight Simulation, Digital Computor Analysis, Military equipment, Television (Color), Radio 

Microwave Systems, Servo Mechariams, Missile Enginee and Field Engineering . . . 
a——, = =8=8} CO : —_—eo ites Senior and Junior Engineers 


Write to: Write to: ae } 
Mr. C. Koziol Mr. b. 8. Wrenn Write, giving full details to: 
Dept. A Dept. A ; 
8330 Indiana Ave 4501 Augusta Bivd Personnel Director, Dept. B 
Riverside, California Chicago 51, til 


Pa GIBBS MANUFACTURING 
’ AND 


MOTOROLA —ee 
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eee 


endix’ Aviation Corporation i 
YORK DIVISION 


YORK,PENNSYLVANIA 
TELEPHONE YORK 47-2611 
Dear Engineer, 


If you are a fortune-hunter, turn the page; this is not for you, But if you 
are one of the great majority of professional men who is primarily interested in 
a satisfying job and attractive working and living conditions with reasonable 
security and good promise for the future, read on! 


Sure, this is a sales pitch - but different, since it aims to be honest} 
We need Engineers, just like every other leading company, You've seen the scream- 
ing ads promising Utopia, or Nirvana, to anybody with any semblance of engineering 
qualifications, We're different! At York, we cling to the belief that you will 
be more impressed with a frank statement of the pros and cons, 


First, we 2zre in the electronics business, Most of our work is military, 
Since we are working with five or six government agencies, our activities are diverse, 
We are a small, but full-fledged division of the Bendix Aviation Corporation, which 
conveys the security and stability of a large company, On the other hand, Bendix 
operates its divisions on a practically autonomous basis, so that we also have the 


flexibility and healthy atmosphere of a small, independent company, Nobody gets 
buried! 


The plant is 100,000 sq. ft. big - about 3 years new and excellently equipped 
with machinery and test equipment. The plant is located about five miles east of 
York, Pa,, on the Lincoln Highway, in what the real estate dealers describe as a 
“beautiful suburban area", (And it is.) You can live (as I do) within three minutes 


drive of the plant, For $10,000 you can have a 2-bedroom house (cheaper if you buy 
a run-down farm house). 


The town (of about 75,000) has at least one of everything you could find in 


a bigger city, including a symphony orchestra of some note, (Sorry, the pun was un- 
intentional, ) 


Here in our plant, we believe that engineers are people, individuals yet, and 
not hired hands, We exercise some care in hiring, because we want them to stick; 
and, in fact, our turn-over rate is negligible, The work and status of each ine 
dividual is reviewed every six months, This doesn't mean that he gets a raise 
every time, but 10% a year isn't far from the average, As an engineer, it's possible 
to make over $10,000 a year, but you have to be good, 


We operate basically by a project system, with a great deal of responsibility 
vested in each Project Engineer, The supporting departments - Drafting, Mechanical 
Engineering, Model Shop (you should see our Model Shop), technical publications and 


the like - furnish service to the project groups, We do about $1,000,000 a year 


engineering business alone, and seem to have no difficulty in acquiring more, We're 
growing fast! 


We don't offer you the moon, but we do offer you a fair shake} 


Sincerely yours, 


us. a? shat Jwe Aad Ad 4. : 
a aT i K. F. Umpleby 


Chief Engineer 
KAU. 
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ENGINEERS 
NEW OPENINGS 
TO $15,000 


Last coast summer resorts are conveniently located nearby. 
Exceptional professional positions. It will pay you to investi- 
gate these opportunities and benefits for you and your family. 


PROJECT ENGINEER—MECHANICAL—5 to 10 years’ experi- 
ence in the design of precision mechanisms, high speed devices, 
servo controls. 


PROJECT ENGINEER—PULSE TECHNIQUES—5 to 10 years’ ex- 
perience in the development and application of pulse circuits 
and techniques to military and commercial equipment. 


SYSTEMS ENGINEER—UHEF and Microwave Communicati 
Application of formal mathematical and physical theory to the 
development of systems. Advanced degrees in engineering 
and mathematics preferred. 


PROJECT LEADER—Analog and Digital Information Handling. 
Direct design and development projects involving data proc- 
essing for military application. 


PROJECT ENGINEER—AVIATION ELECTRONICS—5 to 10 
years’ experience in development and design of airborne com- 


munication and navigation equipment. 


PROJECT ENGINEER—TRANSISTOR APPLICATIONS—3 to 10 
years’ experience in the application of transistors to military 


or commercial equipment, Interest in general circuitry. 


PROJECT ENGINEER—MICROPHONE DESIGN—2 to 5 years’ 


experience in the design of commercial microphones. 


PLEASE PHONE OR WRITE FOR APPOINTMENT 


Mr. A. Wilson—Dept. X-O00—BRyant 9-5570 


SUBURBAN EMPLOYMENT AGENCY, INC. 


100 W. 42nd Street New York, N. Y. 


Other offices in White Plains, N. Y. and Stamford, Conn. 


ELECTRICAL ENGINEERS 
PHYSICISTS 


SEMICONDUCTORS 


e about 
nity to live and 
e heart of New 
tion land 


Mr. M. D. Chilcote 
Derartment 8-56-E 


Plectronica Park 


Syracuse, New Yor 


‘smaller 
company? 


’ HRB is a small company. It has 


remained small by choice. Elec- 
tronic engineers and physicists 
will find country quiet and met- 
ropolitan opportunity at HRB. 
Individual recognition for crea- 
tive initiative is only one of the 
many advantages offered. A 
sincere interest in the progress 
of each engineer is standard 
policy in this internationally rec- 
ognized “small” research com- 
pany. 

For application form, write: 
Technical Personnel Offices 
Haller, Raymond & Brown, Ine. 
State College, Pennsylvania 


SENIOR PROJECT ELECTRONICS ENGINEER 


$650.00 to $950.00 Mo 
with overall experience in Resoarch, Design & De- 
velopment. To supervise Multi-Project Grouse. Need 
men in Audio, Transistor, Servos, Synchros, Sys- 
tems,—General Electronics. Openings due to expan- 


sion 
4. J. COOPER 
64 E. Jackson Bivd Sulte 940 
Chicago, tl WAbash 2.1918 
Prompt and confidential service 
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ENGINEERS 


for immediate placement 


Engineering at NCR: 


1. Immediate, permanent positions in Mechanical 
Engineering, Electrical Engineering ond Physics Research 
Divisions. 


2. Engineering project work in Adding Machines, 
Cash Registers, Accounting Machines, Computers and 
related Data Processing Equipment in Dayton, Los 
Angeles, and Ithaca, New York. 


3. Opportunities in design, development, produc- 


EMPLOYMENT OPPORTUNITIES 


ELECTRICAL ENGINEERS 
MECHANICAL ENGINEERS 
ELECTRONIC ENGINEERS 


COMPUTER ENGINEERS 
SOLID-STATE PHYSICISTS 


tion-engineering and packaging of mechanical, elec- 
tronic, and electromechanical devices. 


4. Some experience in development, design, and 
application of high-speed, light-weight mechanisms of 
the intermittent-motion type; or, experience in digital 
devices and components, is desirable, but not essential. 


5. Ample training and indoctrination is available 
to all employees. 


As an NCR engineer you, with your family, will enjoy: 


1. UNLIMITED OPPORTUNITY in the broad, ever- 
expanding field of Business Machine Engineering and 
Research 


2. AN EXCELLENT SALARY, plus exceptional bene- 
fits of lifetime value for you and your family 


3. A RECREATIONAL PROGRAM for year-round 
enjoyment of the entire family, including a new NCR 
Country Club with 36 holes of golf, and a 166-acre 


employees’ park for outings with swimming, boating, 
and supervised play for the children 


4. LIVING IN DAYTON . . . considered a clean, 
attractive, progressive city with outstanding school 
facilities. 


5. YOUR WORK AT NCR with its friendly, family 
atmosphere, with its employee morale at a very high 
level, and with people who, like yourself, have decided 
to build their professional future with NCR. 


ACT AT ONCE—Send résumé of your education, experience and 


geographic preference to: 


EMPLOYMENT DEPARTMENT, TECHNICAL PROCUREMENT SECTION 4 


NATIONAL CASH REGISTER COMPANT 
Dayton 9, Ohie 


* Trade-Mark—Reg. U. S. Pat. Off. 
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THE ELECTRONICS DIVISION 
OF 
GENERAL MOTORS 


* 


Our current monthly turn- 
over figures are phenomenally 
good. Have been, we are proud 
to say, for years. It speaks 
well for the job opportunities, 
working conditions and the 
wages we pay our Engineers 
and Designers. Investigate 
for your future. Write 


us today. 


PIONEERING 
OPPORTUNITIES 


in the following fields! 

© MISSILE GUIDANCE 
SYSTEMS 

© JET and TURBO PROP 
ENGINE CONTROLS 


© BOMBING 
NAVIGATIONAL 
COMPUTER SYSTEMS 


® AIRBORNE FIRE 
CONTROL 
© U.HLF, 


COMMUNICATIONS 


@ MICRO-WAVE 
EQUIPMENT 


Xi 
AS 


/ Write today for_Employment Application: 
De ) Mr. 


John F. Heftinger, Supervisor of Salaried Personnel 


AC SPARK PLUG ®. THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


Milwaukee 2, Wis. | Flint 2, Mich. ; 


ELECTRONIC 
ENGINEERS! 


ARE YOU 
ENGINEERS . . . 
OR TIME CARD 
NUMBERS? 


if you are tied up in red tape . if 
the scope of your work is limited .. . 
if you can’t use your creative engineer- 
ing abilities . . . then MEMCO offers you 
a sound escape from stagnation and 
monotony 


AT 


MEMCO: 


every electronic engineer .. . 


@ is encouraged to use his creative talents 
® works on all phases of his projects 


@ is appreciated as an engineer, not as a 


replaceable cog in a big machine 
@ gets top pay and many benefits 


@® can build a sound, worthwhile future 


For full details please write to 


MARYLAND 
ELECTRONIC 


MANUFACTURING CORPORATION 
5009 Calvert Road 
College Park, Maryland 


(A suburb of Washington, D. C.) 
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tow SPECIALIZATION 


AND 


HIGH opPORTUNITY 


High specialization sometimes makes it difficult for a good all-around engi- 
neer to find a kind of work that satisfies the many facets of his aptitudes and 
abilities, and at the same time fulfills his financial requirements. Special- 
ization in electronics has gone so far that often an engineer has difficulty 
in changing from the field of specialty assigned by his company to one more 
to his liking. To make this change, an engineer must frequently throw away 
much of his hard gained experience and start at or near the bottom of a new 
field. All too seldom does the opportunity for major advancement come 


to an engineer having a broad engineering knowledge, rather than a special- 
ization in any particuiar field. 


McGraw-Hill’s Technical Writing Service needs several engineers who have 
a familiarity with all phases of electronics and who are, or can become, 
engineering writers and editors. These men may now be engaged in the 
design or manufacture of electronic components, tubes or equipment or 
they may be engineering writers or editors. Most important, they must have 
the engineering viewpoint and they must know the needs and attitudes of 
the electronic design engineer. Becuuse it is very possible that they may not 


tunity. 


know that they fulfill these requirements, we invite interested engineers and 
writers (specialist and non-specialist alike) to investigate this unusual oppor 


McGraw-Hill is-preparing under Air Force contracts several engineering 
handbooks on the application techniques of electronic component parts and 


tubes. The contents will be on a par with that of other well known McGraw 


Hill engineering handbooks. The editorial staffs, on which there are several 


tributors. 


high level openings, will be responsible for the technical contents they will 
do through original writing as well as work with top level engineering con- 
The work offers both 


allenge and opportunity to the engineering 
writer who, if he is a specialisi at all, is a specialist in everything electronic. 


Interested and qualified engineers 
and engineer-writers 


Personnel Relations Dept. 
may apply in person or 


Room 818 
to send their resumes by mail 


McGraw-Hill Book Co. 


330 West 42 Street 
me 2s OY. 
ELL LE EL EE ES TS ES ES aT ES a A SEY ‘ENS 
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REEVES 


ELECTRONIC Fie_o Service ENGINEERS 
GRADUATES OR EQUIVALENT EXPERIENCE 


Reeves, one of the foremost designers of Missile Guidance and Electronic 
Controi Systems, as well as the REAC® Computer, requires additional Field 
Service Engineers. 


Now read this! 


Here is an opportunity to join an expanding organization with an excep- 
tional reputation in the Electronic Field. 


Men with 


experience in PRESENT OPENINGS ALSO IN THE RESEARCH 


AND DEVELOPMENT SECTION OF REEVES 


@ Gun Fire Control FOR ELECTRICAL ENGINEERS ARE AVAILABLE IN: 


Industrial Automation 
Guided Missile Controls Inertial Systems 
Gyroscopics Radar 

Transistor Circuits Gun Fire Control 


Nucleonics 


Analog Computers 


® Naval or 
Ground Radar 


© Computers 


Components 


ff fact traini 
are atrered fustery waning ASSIGNMENTS in the United States and Overseas Areas. A few assignments with 


at an excellent beginning New York City as home base are available. 


salary. 


Interviews can be arranged in either New York City or Mineola, L. |. Daily, 
until 6:30 P. M. 


Reeves INSTRUMENT Corp. 


215 East 91st Street, N. Y. 
Near 3rd Avenue 
Call Mr. Carew, TR 6-6222 


Full per diem subsistence 
while on assignment. Free 
Hospitalization and Surgical 
benefits for you and your 


dependents. East Gate Boulevard 


Roosevelt Field, Mineola, L. |! 
Call Mr. Waters, Ploneer 6-8100 


LITCHFIELD PARK, PHOENIX, ARIZONA 


engineer, E.E. 
NEW ELECTRONIC LABORATORY NOW BEING STAFFED i 


This modern laboratory is being organized as the Western Division of the 
Well-established Aerophysics Departments of the Goodyear Aircraft Corpora- 


SAIAVGUUUNAUAUEUANENENOADOGEONADAL ONAN ADAUEAEOOOAL AO NOEO OOOO EDEN 


tion of Akron, Ohio. 


KEY PERSONNEL FOR FUTURE EXPANSION NOW 
BEING SELECTED 


Openings are available for experienced 
personnel and recent college graduates 


COMPLETE MISSILE AND ELECTRONIC SYSTEMS 
MICROWAVES, SERVOMECHANISMS, AIRCRAFT 
INSTRUMENTATION, RADARS AND STABILIZED ANTENNAS 


Long range research and development projects 


University of Arizona graduate studies available under the Goodyear Fellow- 
ship Program, or company financed evening courses. 


WESTERN LIVING AT ITS BEST 
“IN THE VALLEY OF THE SUN” 
Modern Inexpensive Housing 


GOODYEAR AIRCRAFT CORPORATION 


A Subsidiary of the Goodyear Tire & Rubber Co. 


Send resume to: 
A. E. Manning 
Engineering and Scientific Personnel 
Goodyear Aircraft Corporation 
Litchfield Park, Arizona 


MICROWAVE 


If you have ability to make 
origina! contributions to field 
of microwave transmission and 
propagation, you will want to 
work with this progressive 
company 


You'll receive recognition for 
initiative through company 
salary program, besides bene- 
fits of one of the most for- 
ward-looking industrial rela- 
tions plans 


Your work calls for RF design 
work on microwave trans- 
mission lines and reflectors for 
shipboard or landbased sys- 
tems. Previous experience in 
thie area is desirable, Work- 
ing with designers, customers, 
and subcontractors, you will 
need 3 to 56 years experience 
plus additional study in 
theory and techniques 


Please send reswme tn confidence to: 
P-2225, ELECTRONICS 


Clasa. Adv. Div., P.O. Box 12, 
N.Y. 36, N.Y, 


SOUPUEVNOUETAUUET ALL ADUAU EDU ODAEAE EEL ANU EL AOU EA OUE UU EA EAE ANE 


Similar opportunities available in our Akron, Ohio Laboratory. 
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ENGINEERS 


.-- Electrical 
. «+» Mechanical 


GM 
INERTIAL GUIDANCE 
SYSTEM PROGRAM 


ELECTRONICS DIV., 


Milwaukee 2, Wis. 
2 


Seeks experienced engineers for the further 
development and systems testing of Inertial 
Guidance Systems and their Servo Loops. 


Enjoy Challenging Opportunities in the 
most versatile Laboratories in the country. 
Work with the top men in the field and 
with the finest test, research and develop- 
ment facilities. We are in the process of a 
Major, Permanent, Expansion Program. 


New Plant facilities being added in sub- | 


urban Milwaukee area. 


To aid you in your professional advance- | 


ment AC will provide financial assistance 
toward your Master's degree. A Graduate 
Program is available evenings at the Uni- 
versity of Wisconsin, Milwaukee. 


GM's Electronics Division aggressive posi- 


tion in the field of manufacture and GM's 
long-standing policy of decentralization 
creates individual opportunity and recog- 
nition for each Engineer hired 


Recent EE,ME 
Graduate Inquiries 
Also Invited 


Milwaukee offers ideal family living in a 
progressive neighborly community in cool, 
southern Wisconsin where swimming, boat- 
ing, big league baseball and every shopping 
and cultural advantage is yours for the 
taking. 


To arrange personal, confidential interview 
in your locality send full facts about your- 
self today to 


Mr. John F. Heffinger 
Supervisor of Salaried Personnel 


Electronics Te 
General Motors Corp. 
Milwaukee 2, Wis. 
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EMPLOYMENT OPPORTUNITIES 
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How to Keep at the 


FOREFRONT of 
DEVELOPMENTS 


in your field 


The best method, quite simply, is to jain the staff of a company 
where continuous, intensive, massive research activities are con 
stantly improving transistor performance and introducing basic 
innovations in this burgeoning world of the semi-conductor. 


Not only is Sylvania the world’s largest manufacturer of crystal 
diodes, but it is also a notable pioneer in this area, responsible for 
such developments as the practical miniaturization of transistors 
Only last year SYLVANIA developed the metallurgical process 
which so greatly increases the electrical stability and life of tiny 
germanium diodes. 


Inevitably, engineers and scientists who work at SYLVANIA’s 
Electronics Division march at the forefront of the procession, pro- 
fessionally speaking. And they enjoy the added advantages of 
association with a company of outstanding stability, diversity and 
record of growth. (In 54 years Sylvania has grown from a one-plant 
company to an organization with 43 plants and 16 research and 
engineering laboratories. ) 


Salaries are high and company policies contribute in every way 


| co peace of mind and personal progress. Comprehensive benefits 


include life, accident, hospital-medical-surgical insurance and a 
unique savings and retirement program—one of the most ad- 
vanced in industry. Also liberal educational aid 


POSITIONS OPEN AT THIS TIME 
for men with semi-conductor experience or a degree in Electrical, 
Mechanical Engineering, Chemistry, Physics or Metallurgy 


Please forward complete resume to 
Miles R. Weaver, Personnel Manager 
Electronics Division 


¥ SYLVANIA ¥ 


GYLVANIA ELECTRIC PRODUCTS IN@ 
100 Sylvan Road, Woburn, Mas. 





EMPLOYMENT OPPORTUNITIES 


COOK RESEARCH LABORATORIES © 


THE FIELD OF RESEARCH OFFERS Satisfying CAREERS 


. + ” 

Immediate Openings In— 

RADAR — COMMUNICATIONS — MICROWAVE TECHNIQUES 
— INFORMATION THEORY — CIRCUIT DESIGN — TELEMETER- 
ING — PULSE TECHNIQUES — SERVO — FIRE CONTROL — 
WEAPONS SYSTEMS — MATHEMATICAL ANALYSIS FOR 
NUMERICAL COMPUTATION — THERMODYNAMICS — AERO- 
DYNAMICS — AIRCRAFT INSTRUMENTATION — NUCLEAR 
PHYSICS — MECHANICAL DESIGN — TEST ENGINEERS, 
COMPONENT & EVALUATION. 


Cook Research Laboratories offars outstanding opportunities in the field of Research 
and Development for Engineers and Physicists at both the Senior and Junior levels. 


Cook Research maintains one of the nation’s foremost research and development 


laboratories and has on its staff men who are nationally known in their respective 
fields. 


At Cook Research, employees are encouraged in the publishing of technical papers. 
Undergraduate and graduate work is fully subsidized by the company. 


The Research division offers highly diversified work in both research and develop- 
ment, excellent salaries and working conditions. 


Company products are to be found on all commercial and military aircraft. 
The Laboratory activities ARE WORLD WIDE IN SCOPE. 
Cook Research Laboratories are located in the northwest suburbs of Chicago. This 


location is conveniently located to many fine universities, civic and shopping centers 
and many excellent resort areas. 


Contact © 8100 N. Monticello Ave. © A DIVISION OF COOK ELECTRIC COMPANY 
D. M. HALLIDAY Skokie, IMinois KEystone 9-2060 2700 N. Southport Ave., Chicago, Illinois 


ELECTRICAL AND MECHANICAL ENGINEERING AND MANUFACTURING SINCE 1897 


ELECTRICAL 


Design and Engineering AND MECHANICAL ENGINEERS 


Opportunities for MOTOROLA RESEARCH LABORA- 


Electronic Engineers Design Engineers TORIES, loomed in the healthful climate 

Electrical Engineers Field Engineers of Asisona’s Valley of the Sun, has sev- 
Project or Systems Engineers eral openings for engineers experienced 

in the following: 

Kollsman‘’s expansion in the airborne equipment Electronic circuit design and develep- 

field has created a need for additional engineers ment for missile guidance, radar and VHF 

and electro-mechanical designers, ¢:.4 offers un- commumentens. 

usual scope to alert, capable anv enthusiastic Mochantonl design of lesiio-borne and 

professional men. For engineers, a degree in a se See 

Mechanical Engineering, Electronic Engineering Microwave antenna and wave guid: 

or Physics is necessary, plus experience or a design. 

strong interest in airborne instrumentation or Transistor circuit development, 

allied fields. 

Engineers desired who have B.S. de- 


America’s finest aircraft instruments are designed grees or above and at least two years 


at Kollsman, where the congenial atmosphere dedi cmionen, Tae tenth, te ant 
and modern facilities contribute to an environ- : , ee ae 
ment in which a man can do his best work. accident insurance. Free hospitalization 
plan. Profit sharing. Paid holidays. Sick 
} T. A. Del leave, vacations. Ideal working condi- 
Please submit resumes to eLuca | Sens. Pieuty cl housing, socncaebly 
priced. Excellent schools. Exceptionally 
| 
| 


mild and dry winter climate. 


Ce 


00-08 45th AVENUE, ELMHURST, WEW Yorn + sussiouny of Siandard cou prooucts ce. me. 


| Write 

DR. ROBERT E. SAMUELSON, Chief Engineer 
MOTOROLA RESEARCH LABORATORY 

i 3102 North 56th Street 

| Phoenix, Arizona 


| 
| 
| 
| 
} 
j 
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Simex an experiment by 
the Combat Operations Research 
Group, °> test an anti-tank mine 
simulator, or automatic umpiring 
device for troop tests or maneuvers. 
The simulator looks like an actual 
mine, but emits an electrical pulse 
that stops the tank without dam- 
age or injury. Simex is typical of 
work done by CORG scientists to 
assist in developing new tactics and 
organizations for the Army. 


> PHYSICISTS 
> MATHEMATICIANS 
D> and other SCLENTISTS 


will find in CORG a small but 
growing research group, where free- 
dom to think and unlimited creative 
opportunities are paramount. Con- 
tact with varied scientific disci- 
plines, excellent living conditions, 
all usua) benefits, make CORG “‘a 
good place to work.” 


for information, write to: 


Dr. F. C. Brooks, Director 
COMBAT OPERATIONS RESEARCH GROUP 


Fort Monroe, Virginia 


TECHNICAL 
OPERATIONS 


INCORPORATED 


ee ee ee ee ce EE EE SS LS LS LL SL LT LL SL 


EMPLOYMENT OPPORTUNITIES 


Engineers...Physicists 


PLOT 


Continued and steady growth of established research and 
development projects presents a number of unusual oppor- 
tunities for men at all levels of experience. 


UHF—VHF Communication Systems 


Advanced development and design of military apparatus at all 
power levels—airborne and ground equipment. 


Television—Military and Civilian 


Airborne and ground systems for the military, including receivers, 
transmitters, camera, antennas, sync generating systems and dis- 
plays. Civilian TV includes monochrome and color receivers as well 
as printed circuit and transistor application. 


1.F.F. and Other Forms of Radar 


Includes circuit design, equipment modification and original research, 
air traffic control, beacons and delay line work. 


Nuclear Radiation Damage Control 


To conduct post-irradiation analysis of electronic components, 
evaluate reactor levels, analyze results and proprietory research into 
radiation resistant materials 


Radio Receiver Design 


Design and development of broadcast receivers, hi-fi phonographs, 
transistorized and vacuum tube types. 


If your talent and skill are not being used in a way for which 
your education and experience has equipped you, investigate 
these and other assignments at Admiral. 


Current openings offer excellent income and employee benefits 
including retirement plan, paid group insurance and college 
tuition refund plan plus ideal working conditions. 


Send a letter outlining your education and experience to Mr. 
W. A. Wecker, Personnel Division. 


Admiral Corporation 


3800 W. Cortland St. + Chicago 47 


Biitane de 


| 
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EMPLOYMENT OPPORTUNITIES 


(reneral 
Manager 


If you are a General Manager with 
experience in manufacturing elec- 
tric or electronic components, this 
opportunity will warrant your con- 
lidential inquiry. 


A planned retirement has created 
this opportunity for an executive to 
direct all phases of the operation 
of this multi-plant manufacturing 
company. We are well financed, 
our products and markets are di- 
versified and our volume of busi- 
ness exceeds $10,000,000 annually. 
We are growing through constant 
improvement in present lines and 
through extensive research and de 
velopment activity. 





Provides MIDWEST Opportunities for 


Gaporlensed Enginson We require a man in the age range 


of 35 to 45 years. Earnings will be 
in excess of $35,000 in salary and 
bonus, and will be supplemented 
In South Bend, hundreds of professional people by a liberal stock option arrange 
hove found o community adequetely satisfying ment. 
for a highly educated woy of life. Notre Dome 
Is on excellent center for technica!, graduate Interviews will be held in a = 
j © t venient city, at our expense. Your 
study, as well as affording cultural opportunities. sopty will be handled in completo 
confidence and should include age, 
present position and home tele 
phone number. 





Immediate openings availeble in research, design, 

test and development 
Electro-Mechanical Design 
Magnetic Amplifiers 
Nuclear Control Applications 


Rocket Cireuitry P.O, Box 12, N.Y. 36, N.Y. 
AIRCRAFT JET FUEL SYSTEMS Servo-Mechonisms | 
Systems Evaluation ______— ——___— igre 


Thermo-dynamics 


P-2243, Flectronics 
Class, Adv. Div., 


Transistori zation 
Vibration Analysis 


elie detain | LIAISON 
Seniatids ENGINEER 


Systems and Component Design or $1 1 ,000 


Testing 


AIRCRAFT LANDING GEAR 


Specializing in the administra- 
Gatsnniitiialy Gittins tive and broad technical direc- 
Hydraulic Systems tion of product department re- 
Mechanical Design and Test lationships with laboratories 
Power Brake Research engaged in the design and de- 
Power Steering velopment of advanced systems 
in the fields of radar, communi- 
cations, and countermeasures, 
If you are interested in any of these engineering requiring knowledge in a wide 
projects, send a summary of education and ex- range of advanced techniques 
Garenen tus including infra-red, magnetics, 
Technical Employment, transistorization, digital tech- 
Department $-B, niques and sub-miniaturization. 
BENDIX PRODUCTS DIVISION OF 
BENDIX AVIATION CORPORATION Please reply in confidence to 
40| Bendix Drive P-2045, Electronics 
South Bend, Indiona Class. Adv. Div., P.O, Box 12, 
N. Y. 36, N. ¥ 


AUTOMOTIVE COMPONENTS 


1 4 


To EMPLOYERS 
rantit, is, ,n established department tha is E11 Who Advertise for MEN: 


You must have a thorough 

knowledge of electronic equipment and experi Frequently, when there are many applicants 
ence in writing to government specifications for a position, only the most promising letters 
j are acknowledged. The other applicants never 
Working conditions, salaries & employee bene | know whether their letters reached a prospec- 
fits are of the best in the field. We have a quiet, tive employer or not. These men often become 
uncrowded, pleasant, air-conditioned office, con } discouraged, will not respond to future adver- 
veniently located on the main highway only 15 tisements and even question their bona fide 

minutes from the George Washington Bridge | character 
= Bvery Advertisement Printed Ie Duly Au 
If you feel qualified, contact = thorized. You can help keep our readers in 


MR. J. SACKMAN, Personnel Adm. ES terested and get better returns to your adver 
tising in this section if you acknowledge each 


FEDERAL ELECTRIC CORP, fe | Mn ear ae 


lossitied Advertising Divi 
AN I.T.&T, ASSOCIATE Glamis Advertising Otvisten 


ROUTE 17, LODI, N. J. McGRAW-HILL PUBLISHING CO., INC. 


2 “Put Yo lf in Ma place.” 
NA riers oe Anak 


TECHNICAL 
WRITERS 


ELECTRONIC 
SENIORS & JUNIORS 


On Assignments That Provide 
Permanent & Challenging Opptys 
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EMPLOYMENT OPPORTUNITIES 


TS et 
TO: 

GENERAL ELECTRIC 
Electronics Pk., Syracuse, N. Y. 
ATT.: Dept. 8-6-E 

Technical Personnel 


ENGINEERS 
PHYSICISTS 


1 am interested in... 


. Advanced Development 
. Design 
. Field Service 
GENERAL @@ ELECTRIC ‘Technical Weting 
. Sales 
Every engineer interested in an exceptional career in electronics should 
consider what makes a G-E career exceptional. Basically, G-E research 
continually creates careers—as proved again by the recent establish- 
ment of an Industrial Computer Department. This new center now has 
openings for many engineers to research, develop, design and produce 
all types of computers. 


in the field of... 


. Military Radio & Radar 
. Multiplex Microwave 
. Mobile Communications 
. Semiconductors 
. Electronic Components 
. Computers 
. Television Tubes 
& Antennas 
. Television Receivers 


This is the kind of planned research-centered expansion that has given 
the G-E engineer one of the fastest-growing professional environments 
in America today. 


PLUS all the personal advantages of stability, benefits and 


“Individual-oriented” Project System of Work ¢« Stimulating 
Widely-known Associates « Management-grooming Programs 
individual Merit Evaluations « Rotating Assignments « Overall 
Project Follow-through « in-plant Technical Seminars « Reim 
bursed Graduate Study « Firm Policy of Promotion-from-within 


FROM: 
NAME 
ADDRESS 


Bachelor’s or advanced degree in Electrical or Mechanical Engineering 
or Physics, and experience in electronics industry necessary. 


To learn how and where you can begin > 


your G-E career in electronica, use the coupon 


DEGREE 
You may, of course, aend your reaume 


with it, if you wiah | 


ELECTRONIC 


ENGINEERS 
TECHNICIANS 


FIELD ENGINEERING 


5 years installation, maintenance and/ 


GAMBLE? 


sure... 


if the odds are in YOUR favor... 


nationwide 


4 

DECISION/INC — specialists in recruitment of engineering 
personnel — have an active and enviable record in developing job 
opportunities for men who want bigger salaries and a chance for 
greater personal achievement. 


DECISION/INC is retained by more top-ranking firms 
thruout the nation than any other organization to find the right 
man for each job. 


or instruction experience 


in AIRBORNE and/or GROUND 


© COMMUNICATIONS 
e NAVIGATION 
e RADAR 


ASSIGNMENTS 
DOMESTIC AND OVERSEAS 


DYNAMIC ELECTRONICS - 
NEW YORK, INC. 


This confidential service costs you nothing. 


It takes TIME—MONEY——-EFFORT to improve your job situation. If you 
are an engineer or scientist, particularly in the ELECTRONIC—AERO- 
NAUTICAL Or GUIDED-MISSILB field, DECISION/INC will do this quickly, 
effec tively at no coat to you. 


HOW? After a study of your outlined objectives, our 
placement specialist develops a plan “tailor-made” for you— 
which includes a resume of your experience... and then a review 
by selected companies leading to confidential interviews at your 
convenience and our client’s expense. 


NOW is the time for DECISION! 
All 


jou do Now is... send us your name, 


t or title. 


home address, job interes 


We 


73-79 Woodhaven Bivd., 
Glendale, L. |., N. Y. 


Mr. Leonard—lllinois 9-7000 
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take it from there. 
Write or phone: 


OLIVER P. BARDES, President —DECISION/INC 
1448 FIRST NATIONAL BANK BUILDING 
CINCINNATI 2, OHIO GArfield 1-1700 


Publishers of the authoritative ENGINEERS JOB DIRECTORY 





EMPLOYMENT OPPORTUNITIES 


AVION 


DIVISION 
ACF industries, Inc. 


Challenging Research & 
Development Positions For: 


ELECTRONIC ENGINEERS 


Airborne Electronic & Missile Systems 
Equipment 


Analog Computers * Magnetic Storage 
Aircrati Navigation Devices 

Aids * Radar 

Magnetic Amplifiers * Infra-Red 
Microwave * Electro-Optics 


Openings At All Levels 
From Junior to Supervisory 


Field Service Representatives 


to represent AVION at permanent field loca- 
tions. Work will consist of design, maintenance 
and liaison with the customer. QUALIFICA- 
TIONS: Experience in one of the following 
Radar; Computers; Fire Control Systems; Servo- 
mechanisms; Magnetic Amplifiers 


Top Per Diem @ Travel Ailowances 


Call or write: 
Technical Employment Dept. 


Every inquiry wili be answered 


AVION DIVISION 


Vlei meth ae i) oe 


Route -17, Paramus, 


Our Virginia Plant: North 


_ more 
responsibility! 


HRB is offering a challenge to 
electronic engineers and physi- 
cists who are able to accept 
mature responsibility on research 
and development projects. The 
creative mind will find academic 
freedom, complete management 
encouragement and full respon- 
sibility on a task. Excellent sal- 
ary and generous company ben- 
efits, ; 


For application form, write: 


Technical Personnel Ofhcer 
Haller, Raymond & Brown, Ine, 
State College, Pennsylvania 


| 


| 


Continues it’s policy of 


Dynamic Leadership 


in Electronic Development 


QD) sition Praia Educational Plan 


AVION encourages advanced education. Our liberal 
educational benefits pian enables qualitied employees 
to further their education either by taking courses 
leading to # degree, oF courses pertinent to their 
assignments. 


DB cccrion ideal for working & living 


Comfortable, convenient living provides optimum 
conditions to bring out the best of your capabilities. 
Suburban Paramus, NM. J., offers countrified, neigh- 
borly residential communitios nearby .. . yet it is 
only 15 minutes from G6. Washington Bridge and 
New York City’s superb cultural, educational and 
entertainment centers. 


| 
>... are invited to join a leader 


{ 


New Jersey 


Move to the forefront of your field . . 
fant portion in Electronics assures you of chal- 
lenging assignments on advanced projects .. . rapid 
recognition of your accomplishments . . 
as high salary supplemented with many company- 
paid benefits. 


. our impor- 


INCORPORATED 


COlfax 1-4100 


Pitt Street, Alexandria, Va 


development 
engineers 


ELECTRO-MAGNETIC 
DEVICES 


Challenging opportunities 
at all levels for engineers 

to contribute to the develop- 
ment of advanced precision 
electro-magnetic components 
for application in 


INERTIAL GUIDANCE SYSTEMS 
ANALOG COMPUTERS 
DIGITAL COMPUTERS 


Salary—up to $12,000 


( Commensurate with expertence ) 


Send resume in confidence to: 


Manager of Technical Personne! 
Dept. 674 


AO a ie 


Division American Bosch Arma Corp 


Rooseveit field, Garden Olt 
L. L, N.Y 


ADVERTISING MAN 
WANTED FOR 
TECHNICAL Propucts 


Previous advertising experience not 
necessary but helpful. Must have 
at least two or three years of college 
with courses in engineering and 
technical subjects and like to write 
If you have the qualifications we 
have an opportunity open for you. 
Man selected will be trained in all 
phases of industrial advertising. In 
your letter of application state age, 
education, positions held, and give 
statement of why you want a career 
in advertising. Location: well-known 
Connecticut company. 


P 1212 EBlectronice 
330 W. 42 St. New York 86, N. Y. 


ELECTRONIC DESIGNER 


Development and design of industrial 
measurement and control ulpment for 
the continual process industries. Unusual 
opportunitios in a rapidly expanding firm 
and industry for personal growth through 
technical “know how” and hard work. 
BSEE or MSEE required. | to 10 years ex- 

rience. Servo and feedback experience 
Psiptul. Send resume to: 1205 Chesapeake 
Ave., Columbus 5, Ohio. 


eeaereaaarran 


ELECTRONIC 
ELECTRICAL 
ENGINEERS 


Permanent positions are available at all 
levels of experience at both the Chicago and 
Arizona locations of an internationally known 
research and development organization We 
need qualified personnel to work in 


Electronic Countermeasures 
Microwaves 

Radar 

Antennas and Propagation 
Radio Interference 
Communications Systems 


Here is an excellent opportunity to join the 
stoff of a progressive organization, work on 
challenging and diversified research pro- 
groms, receive liberal educational benefits, 
and enjoy optimum professional associations 
New air-conditioned facilities are under con- 
structiton, and will be available shortly 


Write fo 
J. A. Metzger 


ARMOUR RESEARCH FOUNDATION 
of Illinois Institute of Technology 


10 West 35th St Chicago 16, Illinois 
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Engineering Talent 


ina Electronics 
® Physics 


@® Mechanics 


... to take advantage of an opportunity 
to ally yourself with a rapidly expanding 
research and development organization 
j Industrial Research Laboratories. 
Here you can rekindle that spark of 
interest in your chosen profession by 
being associated with all phases of a 
project instead of merely one aspect of 
the overall. In an atmosphere which en- 
courages high level engineering, indi- 
vidual work wins ready recognition. You 
can live in pleasant suburban surround- 
ings, and work in buildings designed 
specifically for research laboratories. 

Industrial Research Laboratories 
holds a liberal approach to all employee 
benefits—paid vacations, sick leave, 
incentive plans, and many other advan- 
tages. 

Since its inception, I.R.L. has not 
discharged or furloughed an employee 
for lack of work. 

Take a realistic approach to the 
future of your career .. . ally yourself 
with the firm with a future. Write: 


INDUSTRIAL 
RESEARCH 
LABORATORIES 


Div. of Aeronca Manufacturing Corp. 


Dept. A-8 Hilltop & Frederick Rds. 
Baitimore 28, Maryland 
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EMPLOYMENT OPPORTUNITIES 


GOLDEN OPPORTUNITY 


Not since the advent of electricity has so 
golden an opportunity as this knocked at the en- 
gineer’s door! 

It is the horizonless future of nucleonics, the 
science—and the power —of a whole new age. 

Today, a top team of Martin engineers is solv- 
ing the problems of developing and harnessing 
nuclear power. Their goal: The development of 
a fully integrated system of packaged and port- 
able power for military and industrial uses 

If you are interested in this immense field of 
research and development, contact J. M. Holly- 
day, Dept. E-08, The Martin Company, Balti 


more, Maryland. 
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EMPLOYMENT OPPORTUNITIES 


SIL aa 


choose wisely... choose 


GPL—with its widely diversified ppenemons in today’s most active fields—otfers 
you a lifetime of achievement, satisiaction and advancement. 


Here you'll be working with men who heve repeatedly broken ground on the 
frontiers of science, made GPL one of the —r outstanding technological 
leaders. You'll be part of the nationwide General Precision Equipment organiza- 
tlon whose many companies operate in highly advanced areas. 


We offer you work on challenging new projects in various stages of research 
and development. We offer you stimulating professional problems, to; levels 
and working conditions, and ideal family living in semi-rural est or— 
just an hour from New York City. 

GPL's are men of skill and imagination—and we are seeking more 

caliber. If you have the inherent capabilities and skills we need and 

a stable and rewarding career, send resume to Richard E. Hoft- 

man, . Interviews can arranged in advance at any time, 
including weekends, ity limits us to considering applications of U.S. citizens 
only. We will pay the expenses of qualified applicants to come for an interview. 


RADAR NAVIGATION AND BOMBING SYSTEMS (DOPPLER AND INERTIAL 
Research . . . Development .. . Applications .. . System Analysis . . . Project Management 


. » » Field Engineering . . . Technical Writing 
Computers ... Serves... Microwave Techniques . . . Pulse Circuitry 


GENERAL PRECISION LABORATORY 


INCORPORATEO 
63 Bedford Road, Pleasantville, N. Y. 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


ENGINEERS 


Brown Tuatruments Diutsion 


OFFERS EXCELLENT OPPORTUNITIES IN 


RESEARCH -— DESIGN and DEVELOPMENT 
APPLICATION and SYSTEMS ENGINEERING 


Openings for ELECTRICAL ENGINEERS, MECHANICAL ENGINEERS, PHYSICS 
MAJORS, in all phases of Industrial Instrumentation, including Automatic 
Data Processing ond Nuclear Reactor Controis. 


Opportunities permit designing and working with equipment from the 
initial ordering through development to actual operational checkout. These 
position offer excellent potential for men with ambition and inventiveness. 
Openings are with a separately functioning division which is expanding 
rapidly to meet present trend in Automatic Data Processing and Reactor 
Control areas. Positions provide prestige and benefits offered by one of 
the leaders in INDUSTRIAL AUTOMATION. 


CONTACT OUR REPRESENTATIVE 
MR. D. R. GARVEY 


HONEYWELL 
BROWN INSTRUMENTS 


Wayne & Windrim Avenues Philadelphia 44, Pa. 


“ENGINEERS! 
SCIENTISTS! 


Is your advancement keeping 
poce with your ability? 


If you are not pleased with your present 
position . . . if you just don’t seem to be 
doing the type of work you like to do... 
then we suggest you contact us at once. 
We represent clients who retain us to 
secure qualified technical personnel for 
their ever expanding research and engi- 
neering programs. TCC can help you find 
the position that will utilize your abilities 
to the utmost . . . as well as satisfy your 
salary requirements and location pref 
erence. 

Our service is completely confidential with 
all contacts being made at your residence. 
There is no expense or obligation to you 
what so ever. 


Write, phone, or wire today for information whitch wlll 
put you ‘‘on your way"’ to the position of your choice 


TECHNICAL CAREER CONSULTANTS 
641 Tri-State Building 
432 Walnut Street, Cincinnati 2, Ohio 
Attention: Robert Adams 


engineer ill \MMiiihiliithinttit 


MISSILE GUIDANCE 
Specialist 
$10,000 


Advanced engineering design 
and development of missile 
guidance equipment employing 
the latest techniques in the 
fields of radar and communi- 
cations. The essential job em- 
phasis is directed toward the 
mechanical aspects of design 
and development of a 

complex nature 


Please reply in confidence to: 


P-2044, ELECTRONICS 
Class. Adv. Div., 
P. O. Box 12, N. Y. 36, N. Y. 
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Your Inquiries to 
Advertisers Will 
Have Special Value... 


—for you—the advertiser—and the 
publisher, if you mention this pub- 
lication. Advertisers value highly 
this evidence of the publication 
you read. Satisfied advertisers en- 
able the publishers to secure more 
advertisers and—more advertisers 
mean more opportunities or better 
service—more value—to YOU. 
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it’s 
YOUR 
_ move 


aS an ELECTRONICS 
ENGINEER Of PHYSICIST 


What do you look for 
when you think of moving 
to-a better position? 


Full and immediate use of your train- 
ing and experience 

Simple, sensible salary policies offer- 
ing rapid and continued recognition of 
your contributions 

An organization small enough to insure 
individual recognition and growth and 
large enough to offer long range 
security 

A research and development organiza- 
tion managed by engineers and 
scientists 

An opportunity to develop your pro- 
fessional competence through funda 
mental engineering in a variety of fields 


All of these, plus the usual bene- 
fits, are reasons given by engi- 
neers themselves for joining 
TECHNICAL OPERATIONS, 
INCORPORATED. 

Positions are available for elec- 
tronics engineers and physicists 
in such fields as Transistor Cir- 
cuitry, Operations Research and 
Nuclear Instrumentation. 

It's your move. Be sure it's a good 
move. Call or write us before you 
make it. (Ask for our short, pre- 
liminary application card) 


Robert L. Koller 


TECHNICAL 
OPERATIONS 


INCORPORATED 


6 SCHOULER COURT 
ARLINGTON 74, MASSACHUSETTS 
Mi 3-4500 


*Dr. F. C. Henriques, President and 
Technical Director; Dr. Marvin G. Schorr 
and D+. frie T. Clarke, Vice Presidents 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERING 
UNLIMITED 


...an established concept at 
Convair-Pomona where your 
opportunities in the career of your 
choice are virtually unlimited. Work 

in the finest engineering facility in the 
country at America’s first exclusive 
Guided Missile plant. Ultra-modern 
surroundings, completely air-conditioned, 
in beautiful Pomona only minutes from 
Los Angeles, the mountains, the seashore 
or desert recreation. Here is country 
living near the city at its best: 


Excellent opportunities 
available now in: 


ELECTRONICS 

DYNAMICS 

AERODYNAMICS 
THERMODYNAMICS 

OPERATIONS RESEARCH 
HYDRAULICS 

MECHANICAL DESIGN 
LABORATORY TEST ENGINEERING 


Generous travel allowance 

to Engineers who are accepted 
Write now enclosing 

a complete resume to: 


Employment 
Dept. 3-G 


x 


r 


Y 
ee 
ee 


CONVAIR 
A DIVISION OF 
GENERAL DYNAMICS GD 


CORPORATION o 


POMONA =. 


CALIFORNIA 





EMPLOYMENT OPPORTUNITIES 


get into a 
UNIQUE field 


VIBRATION 


Offers Unusual Challenge 
and Opportunity to... 


ET 


PHYSICISTS and ENGINEERS 


with high vacuum and microwave e. pe 
rlence—for long range Research and Deve! 
opment on Molecular Oscillators 


te NEW and OPEN FIELD 

Ww EXPANDING OPERATION 

% SMALL COMPANY 

% BENEFITS and PROFIT SHARING 


if Qualified Call or write 
GORDON THOMPSON BUtterheld 8-2600 


Interviews evenings or weekends by arrangement 
All Confidential 


ELECTRICAL TESTING LABS., INC. 


2 East End Ave. N. Y. 21, N.Y. 


LOOKING FOR A 
REPRESENTATIVE? 


California organization of engineers es- 
tablished 1947, specializing in com- 
ponents, desires additional line. Must 
be a quality product for MIL applica- 
tions. Company should have capacity 
for major production. We are par- 
ticularly interested in a product from 
one of the following fields: transistors, 
capocitors, motors, relays, miniature 
quidance components. Time and money 
is available for immediate sales mis 


sionary work. 


WEIGHTMAN & ASSOCIATES 
4101 Burbank Boulevard 
Burbank, Calif. Phone: Victoria 9-2435 


Individve! Company and Industry Association Repre 
sentative, Extensive law and soswunting background 
representing private business in contracts administra 
tion, government regulatory, administrative, legisia- 
tive, Ananeial and other activities. Fully accredited 
Can handle additional account at this time 


RA 2247 Electronics 
Class. Adv. Div, P.O. Box 12 NY 36, NY 


’ Apply your engineering background in 


an uncrowded and interesting line of 
work. Become a specialist on vibration 
for the country’s leading company in this 
field. 


MB Manufacturing Company, an ex- 
panding division of lesenn Inc., is add- 
ing DESIGN ENGINEERS, SALES EN- 
GINEERS and FIELD SERVICE ENGI- 
NEERS to its select staff of specialists in 
vibration engineering. Requirements: 
Electronic and/or mechanical back- 
ground. 


You'll be a valued individual in a 
solid company, get plenty of rewarding 
responsibility and opportunity, have lib- 
eral job benefits, and enjoy New Eng- 
land living. Interested? Send ,esume 
to: J. M. Wirtz, Personnel Mer. 


MB MANUFACTURING COMPANY 
1041 State Street, New Haven 11, Corn. 


REPL 1D 5 (Bow No.): Addreag to office nearest 1 
0/0 This publication Clovsified Adv. Dir 
New York: P, 0. Bow i (36) 
OHICAGO: 520 N. Michigan Ave. (11) 
BAN FRANCISCO: 68 Poat Bt. (4) 
LOB ANGELES: 1126 W. 6th 8t. (17) 


POSITIONS VACANT 
| additions to its staff in the Electronic Engi- 


depends upon qualifications of applicant. For 
information, write to Harold P. Hayes, Dean 
of Engineering, San Luis Obispo, California. 


Wanted purnetsateeye an electronic engineer 
to head the electronic workshop in the depart- 
ment of neurophysiology in the new Venezue- 
lan Institute for Neurology and Brain Re- 
search in Caracas (See Nature, vol. 176, pp 
1049-1051, December 8, 1955). The nature 
of the work requires knowledge of high gain 


ing conditions excellent. Address all communi- 
cations care of P-2211, Electronics. 


with electronics experience. For instrumental 
work on diversified nuclear chemistry research 
project in a major eastern university. Oppor- 
tunities for cooperative and individual re- 
search and for part-time graduate study with 
remission of tultion. P-2096, Electronics. 





POSITION WANTED 


Purchasing Agent Available Electronics 6*/2 
years diversified solid experience in procure- 
ment of military and commercial material for 
manufacturer of electronic equipment. Also 
experienced in purchasing for leading elec- 
tronics export firm. Heavy background in pro- 
duction scheduling, expediting, project buy- 
ing, inventory systems, bid preparation and 
evaluation. Able to read prints, prepare bills 
of material and familiar with government 
specs. Intimate knowledge of electronic mar- 
kets and vendors. Smart trader. College grad- 
vate with B.S. in business and one year of en- 
gineering. Seeks change for more responsibil- 
ity and challenge. Will locate N.Y.C. New 
Jersey, Conn., or Long Island. Write box PW- 
2226, Electronics. 


Don't forget the 


BOX NUMBER 


When the classified advertise- 
ments in this magazine don't forget to put 
the box number on your envelope. It’s our 
only means of identifying the advertisement 
you are answering. 


answering 


Califernia State Polytechnic College plans | 
neering Department to teach (1) courses in | 


| fields, waves and anennas, and (2) interme- | 
diate level courses in circuits. Starting salary | 


D.C, amplifiers, cathode ray oscilloscopes etc. | 
and some interest in biology. Salary and work- | 


Electronics Engineer, Physicist or Chemist | 





Employment Opportunities 
ADVERTISERS INDEX 


Admiral Corp ... 
American Machine & Foundry ‘Co 
Arma Div., American Bosch Arma 
Corp . 418, 438, 443 
hema Research Foundation of Illinois 
Institute of Technology 
Avion Div., of ACF In akon 


Bendix Aviation Corp. 
Pacific Division 
Products Division 
Research Labs 
York Division 


Collins Radio Co 

Convair, A Div. of General ‘Dynamics Corp. 
Pomona, Calif. 
San Diego, Calif ’ 

Cook Research Laboratories 

Cooper, J. J. ; 

Cornell Ae: onautical Lab., Inc 


Decision, Inc pn atatedl 
Dynamic Electronics, New York, 


Electrical Testing Labs, Inc 


Farnsworth Electronics Co 
Federal Electric Corp 


General Electric Co 
Syracuse, N. Y 
General Motors Corp. 
AC Electronics Viv 
General Precision ‘aborotory, 
Gibbs Manufact);.ng & Research Corp... 
Goodyear Aircrait Corp. 

Akron, Ohio 

Litchfield Park, Arizona.... 


419, 428, 
408, 424, 430, 


418, 424, 
438, 


Haller, Raymond & Brown, Inc., 


Honeywell Brown Instruments. . 


Industrial Nucleonics Corp.. 
Industrial Research Labs 
Instruments for Industry, Inc 


Johns Hopkins University 


Kollsman Instrument Corp. 


Martin Co., Glenn L 
Maryland Electronic Mfg. Corp 
MB Manufacturing Co 
McGraw-Hill Book Co., Inc 
Melpor, Inc. 
Michigan, University of 
Missile Test Project 
Monarch Personnel 
Motorola, Inc 

Research Laboratory 


Notional Cash Register Co 
Page Communications Engineers, Inc 


Radio Corp. of America 414, 
Raytheon Mfg. Co. 

Newton, Mass 

Waltham, Mass 

Wayland, Mass 
Reeves Instrument Corp... 


Stavid Engineering, Inc 
Stromberg-Carlson Co., 
Dynamics Corp 
Suburban Employment . 
Sylvania Electric Products, Inc. 
Buffalo, N. Y ee 
Waltham, Mass 
Woburn, Mass 


Div. of General 


Technical Operations, Inc ‘ 44) 
Technical Career Consultants >obe 

Tracerlab, Inc 6000660 cence 
Transition Electronic Corp... Se 
Tung-Sol Electric, Inc... - 410 


Weightman & Associates 442 
Westinghouse, Electronic Tube Division. .421 


This index is published os o service to the 
readers. Care is taken to moke it accurate 
but CLASSIFIED assumes no responsibility for 
errors or omissions. 
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EMPLOYMENT OPPORTUNITIES 


BORN TOO LATE 


“HAVE YOU REACHED THE Top 


“PERHAPS YOU WOULD LIKE "TO 
IN‘OUR PRESENT FienM 2” 


SIF You CARE FoR ouR SOUTHERN 
ENLARGE YOUR HORIZONS—” 


CALIFORNIA CLIMATE —*’ 


"WE OFFER YOU COUNTRY-CiTY 


MONEY IS NO OBSECT WITH US 
LIVING IN MASSACHUSETTS” 


SO WHY STAY INA RUT 2” 


For further information write Mr. D. Hamant 
(Send a resume if you wish) 


Microwave & Power Tube Operations 


RAYTHEON MANUFACTURING COMPANY 
Foundry Avenue, Waltham 54, Mass. 


COMPUTER 


APPLICATIONS 


AND 


DEVELOPMENT 


COMPUTING SERVICES 
Engineering & Scientific Computation 
Analog 
Digital 
COMPUTERS SYSTEMS 
DEVELOPMENT 


DEVELOPMENT 


Analog and Digital 

Systems analysis and synthesis 

Logical organization 

Circuit design 
These are full time positions offering 
fascinating and waried work and edu- 
cational benefits for graduate study. 
Contact: 


J. A. Metzger 


ARMOUR RESEARCH FOUNDATION 


of Illinois Institute of Technology 
10 West 35th St. Chicago 16, Illinois 


ELECTRONICS — August, 1956 


tangible 
benefits 


To the electronic engineer and 
physicist with demonstrated cre- 


} ativity and sound technical back- 


ground,. HRB offers an abun- 
dance of benefits. You will share 
in such company policies as paid 
vacations, company-paid group 


| life insurance, retirement plan 


and individual hospitalization 
and medical programs. Of 
course, salaries are excellent and 
location is ideal. 


For application form, write: 
Technical Personnel Officer 
Haller, Raymond & Brown, Inc, > 


_ State College, Pennsylvania 


es ele ia ae 
ir ane RP rig gone 


ENVIRONMENTAL 
ENGINEERS 


Challenging opportunities tn 
environmental research and 
development. Interesting aa 
signments in the field of 
inertial navigation includ 
ing 


Shock and Vibration studies 


High and Low Temperature 
Investigation 


Component evaluation 


Salary—up to $12000 
(Commensurate @tth capertence) 


Manager of 
Technical Personnel, 
Dept. 674 


AOD AE 


Division American Bosch Arma Corp 
Roosevelt Field, Gorden City, t. 1... ¥ 


443 





casio SEARCHLIGHT SECTION  wovernsinc 


BUSINESS OPPORTUNITIES < EQUIPMENT - USED or RESALE 


UNDISPLAYED RATE DISPLAYED RATE 


$2.10 a fine, minimum 3 lines. To figure advance payment count 5 The advertising rate is $18.50 i isi j 
i . per inch for all advertising appearing on 
average words as a line. other than a contract basis. Contract rates quoted on asad, ’ 


PROPOSALS $2.10 a line an insertion AN ADVERTISING INCH is measur i i 
ed % inch ticall 
BOX NUMBERS count as one line additional in undisplayed ads. columns—30 inches-—to a page. nt ee oe ae eee © 


DISCOUNT of 10% if full yment is made in advance for four con- EQUIPMENT WANTED or FOR SALE ADVERT! i 
secutive insertions of undisplayed ads (not including proposals). Displayed Style. ne ements only & 


Send NEW Ads or Inquiries to Classified Adv., Div. of Electronics. P. O. Box 12, N. Y. 36, N. Y. for Sept. issue closing Aug. 2nd 


The publisher cannot accept advertising in the Searchlight Section, which lists the names of the manufacturers of resistors i 
’ ‘ f , Capacitors, rh tats, - 
tlometers or other names designed to describe such products. 2 esta, Ene poten 


228.2822) a8) eee Ss) 8 2 8 8 8 8 88) ee 


ELECTRONIC TUBES — PRR GRIM SED hy 


All types — one dependable source ! 
S] NEW! GUARANTEED! AND NOW IN STOCK! fr | S/ANDARD or SPECIALS 
eA EEE ANY QUANTITY — NEW — SURPLUS 


ELECTRONIC — MILITARY 
AIRCRAFT — HAMS 
MAKES — MODELS 
RANGES — SIZES 
REPAIRED 
METERS RESCALED 
RECALIBRATED 


WRITE - PHONE - WIRE 


INSTRUMENT SERVICE 


76-14 Woodside Ave. 
Elmhurst 73, N. Y. 
CAA No. 4264 Ltd. HA 9-2925 
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ART-13 APR-4 BC-610-E 


BC-348, 8C-312, BC-342, TCS, BC-221, 
TS-173, ARC-1, APR-SAX, RTA-1B 


WESTERN ELECTRIC TUBES ' FRA Teletype Converters (RCA) 


ALLTRONICS, 
Box 19, Boston 1, Mass. Richmond 2-0048 
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AX9903 
0164696 


ne 


~~ eee wewen~ 
- 
=» 


~ Rn 


SPOR NE ONE MON HK SOO SERN SEEK OES 
> 
2 


= 3 
—_> . 
re 
ou et ee 
eH OPN Bune 


= 


CRRRRMRR OOO OOS SASS 
=z 


See Re ROSE RE Re ee 
oe 
waF 
= 


O<xxax 
“<9 
‘3: 

yeh 

oe 

on 


SS-SSF55S~- Si eS wwe owwwe SSSI 5585 


ee 
eae 
eveeerre 
=o 

~ 

o 

- 

oy 

z® 

tome? > 


5.00) 407A 
4.50] 408A 


40/4124 
° 4168/6280 
$33 A/s088 


422 
4234/6140 
431A 


> 

Oe SS 

2=s2 

ss> 

ere 

md 

= = 

x 

-- 

NEee 


ee 
oo 
on 


== 


LEAK DETECTOR 


CONSOLIDATED ENGINEERING 
MASS SPECTROMETER TYPE, MODEL #£24-101A 
ACCESSORY PUMPS, ELECTRONIC GAGES, 
ETC. ASSEMBLED INTO THREE PORT VACUUM 
MANIFOLD SYSTEM. $3,000.00 
THE FUSITE CORP 
6000 Fernview Ave Cincinnati, Ohio 
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Write or call for quantity discounts. All items F.0.B. Los Angeles, subject to being unsold 


nee ; ; ; TIME DELAY RELAYS 
and change of price without notice. We also buy tubes. Top prices paid Marden 1180 60 oy. Od}. tn 6 cen. see to 40, iii 


” ! - 05. With 2 arms & 2 ow 9.95 
a Omar ne TST § feiss meses nce nent 
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rx 
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We wish to buy your surplus timers, relays, ete 


EMPIRE ELECTRONICS COMPANY 
5 ae 409-Q Ave. L. Brooklyn 30, N. Y. Cloverdale 2-4000 
48°86 8). 2.8 BP O8@ BB ge eeegates ss 22.1.8 8 o 


A B RESISTORS ooeelegri S Company 
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SEARCHLIGHT SECTION 


COAXIAL R.F. FILTERS I. F. AMPLIFIER STRIPS PULSE NETWORKS 


F-29/SPR-2, Hi- Pass with 1000 me. Cut-off. Type . 2.2 use 75 PPS, 50 ohms imp $27.50 
“N’' input and output. 50 Ohms Z $9.50 i ~ 5) ° . 0.35 usee., 750 PPS, 50 ohms imp. .$27.50 
F-41/SPR-1, Hi-Pass, with 300 me cut-off. Type ‘“N = ma # Me . : 25 “E” CKT. 1.5 usec. 400 PPS. 50 Obms 
input and output. 50 Ohms Z $10.50 J ° Center jency . 5 sections $62.50 


, Bandwitl M« -5E3-1- 15 KV “EB” Ci 1 miter 200 
at a gain figure; 65 db PPS, 67 ohms impedance 3 * % $7.00 
CIRCUIT BREAKERS - Uses stages of -5€4.16-60, 679, 7.5 KY Ey” 4 sections 16 
— — : . icrosec. 60 PPS. 67 ohms impedance $15.00 

#1510 M-7:7 A, 244 VDC SCS s5H906 6A s. Has D. ¢ * } a a’: 
SAM 1914-100: 104 pin 24 VIM Rest er and “the Pr = ens imp i dete een igi 30 
sae eee 00 Ames, 38 VDC... rip included. In H-616 10 KV, 2.2 usec., 375 PPS, 50 ohms imp. $27.50 


impedance 2) ~ Less tubes (aa 615 1 0.85 us ) PPS. 50 oh > 
#311900-A_50 arn? $17.50 H-615 (0KV, usec 750 PPS ohms imp 27.50 


SCS #3H900-10-3: 40 VDC, 10 Amps ara a a 
— - wie eoutes Poe db at Bandwidth PULSE TRANSFORMERS 
of 2 Ne ( e with tubes 5. . *rimar 0 fewondar oO 
10 CM RF. HEAD 2 M $15.00 ee ¢ ys 4 pens. 8 adiary ae none, 


ratio. Fitted with : retron ell and bifll air 
Complete R.F. Head and Modulator delivers 50 KW for flament anne 7 , . = — 932.80 


Peak R.F. at 3000 MC. Pulser delivers 12K V pulse at MAGNETRON PULSE TRANS. £0964: Prim. lop 0 
12 Amp. to magnetron of .5, |, or 2 microsec. duration UNDERWATER MICROPHONE ohma. 1600 pulse, Secondary imp. ta 1250 ia. 12 
at duty cyole of .00!. Unit requires 115V, 400 "400 Model JR-1 Hydrophor ithe tie KV pulse. Turn : © see: pri. is Druty ade is 
Cycles, | phase @ 8.5A. Also 24-28 VDC @ 2A. ix- mg yy ope BY He ys 8 Oca. Ot 1S uses. Bitar winding 1.34 : 

. us ray of 20 barium titanate cylinders ¢ RAYTHEON WX 4298E: Primary 4KV 0 USEC 
ternal sync. Pulse of 120V Req'd. Brand New, Com- closed in @ rubber cylinder 46 inches L and 2% SPA rie 6 AMP Di ry MA TIO. 061 400 cred 
plete with magnetron, magnet, plumbing and all inches in diam. Sensitivity:—-105 db/microbar Fil. TRANS. “BUILT-IN 
tubes $375.00 relative to | v/microbar. Frequency response: 200 WECO: 0.163247 For Modulator of SCR T20 

15,000 cps. Impedance 100-150 ohms. The reaponse GE #K-.2449A (As Shown 

at rt. angles to axis is uniform over an azimuth Primary: 9 KV }ohms Imp 

of 360 deg. The Hydrophone may be operated at Secondary: 28 KV, 450 ohme 
400 CYCLE TRANSFORMER depths up to 1000 ft and temperatures of 1 deg Pulse length: 1.05/5 useo @ 6 

C. tw 35 deg. C $52.50 PPS. PK Power Out: 1,7 

Bifilar: | amps 
GE #K-2748-A, 0.5 useo 

KS13101 —s «G.3V/15A, 6.3V/0.9A, 6.3V/0.4A, Pk. Pwr. out is 82 KW impedance 


6.3V/0.2A . 40:100 ohm outy P ta 23 KV Ik. Sec. volts 
KS13104 1450VCT/0.283A, 1050VCT/0.217A. 7. ELECTRON TUBES 11.5 KV Pk. Bifilar rates L3 Amp. Fitted with 
KS9615 6.3V/4A, 3V/1A . magnetron wel $24.50 
6.3V/4A, P/O R-55/ARQ-9 . $1.20 SHPS 3.50 7000 > K.2745 Primary: 3.1/2.8 KY ) ohms Z. Secondary 

1233 .35MA, 1140VCT/.O7A . AS 5323 19.75 703A . 14/12.6 KV 1025 ohms Z. Pulse length: 0.25/1.0 unex 

6.3V/2.5A - 1.10 5330 5.00 704A d @ 600/600 PS. I’k. Power 200/150 KW. Biflla i 
1450V/1.0MA, 2.5V/.75A, 6.4V/3.9A 35 c58/5C% 1.10 705A . Amp. Haas “built-in agnetron well $32.50 

5V/2A, 6.5V/.3A, P/O 1D-39/- 47 7C4/1203A 18 TO06A . K.2461-A. Primary I , 6 ohms (line). See 
APG-13 ee - 9GP7 o 706D . ondary 14/1 KY } ohms Z Pulse Length: 1 
352-7039  640VCT 380MA, 6.3V/.9A, 6.3- 10Y 10 706RY : useo @ 600 PPS. Pk. Power Out: 200/130 KW. Bifiler 
V6A SV 6A isR . 706CY 5 1.3 Amp. Fitted with agnetron well $29.50 

702724 9800/8600 @ 32MA 3944 9 708A K35345..Pulse Inversion: PRI: 5 KV PRK. Pulse Nega 
K59584 5000V /290MA, SV /10A QKs9 00 709A ; tive. Seo: Pos. Pulse, 4 KV; 1 usec, and .001 DUTY 
89607 T34VCT/.AT7A, 1710VCT/.177A aqneo 0 TILIA - RATIO $6.50 
352-7273 700VCT/350MA,. 6.3V/0.9A, 6.3V/- Qnel - A 54)318.1 wigs. Rat Ir, 1.10 wh wig. 2.5 
25A, 6.3V/.08A, 5SV/CA Qne2 25. 7 ohms DCR $3.50 

352-7070 2x2.5V/2.5A 2KV TEST 6.3V/- ML.100 ° d UTAH X-I5IT-1: Dual Transforme 2 Wigs. per sec 
2.25A, 1200/100/750V. @ .005A HY1U48 ‘ am {11 Watio ber pee 18 Un Tn@edionas O6 eben 
352-7196  1140/1.25MA, 2.5V/1.75A, 2.5V/- 227A DCR $5.00 
1.75A~—-5KV TEST 288A UTAH X-i50T 1: Two section Wades. per section 
352-7176 = 320VCT/SOMA, 4.5V/3A, 6.3V/CT 316A 1:1:1 Ratio, 3 MH. 6 ohms DCR per Was $5.00 
20A, 2x6.3VCT/6A 355A 68G711: Ratio: 4:1 Pri: 200V, Seo. 58V, 1.0 useo Pulse 
2.5/1.75A, 6.3V/2A--SKV Test 3568 @ 2000 PPS. 0.014 KVA $4.50 

13V/9A WLAIT7A TRi049 Ratio 21 Pri, 220 MH, 50 Ohms, aco. 0.75 Ft 
2.771V @ 4.25A-—-10KV Test GLATIA DCR 100 Ohme $6.75 

Seey TEMA, S000) oN eke K.904695-501: Ratio | ‘ri. ‘Imp. 40 Ohm. fee. Imp 
900VCT/.067A, 5V . 3 40 Obma Passes pulse 0.6 usec with 0.05 useo 
S00VCT /65MA, SVCT/3A GL559 ri $8.95 
700VCT/806MA, SV/3A, 6V/1.75A 7008 ee 
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PEAASH HP AN PENNS Surry, 
SSSSSSrrsSussssssesss 


Sax 


ro 
SSRSSSSSSSES 


*. PRPEeN. on 


Hee sama TaprED tabu ay sa. | 

OV / SOMA . 

Maras 6.3V/27A, 6.5V/ 660, 6.3VET/21A 4. MICROWAVE ANTENNAS 

KS80984 —-27/4.3A,6.3V/2.9A, 1.25V/. : 

20080 : ‘ : 3 OM ANTENNA ASSEMBLY: Usen IT” rolot 

. — sontA, een Ae . TEST EQUIPMENT dish, operating from 24 vde Seed Heam a ‘4 

32332 400VCT/35MA, 64V/2.5A,, 64V/- deg. in both Azimuth and e'. ation. Sector Sear 
1 


"15A TEST OSCILLATOR TS-47/APR, 40-2000+ Me. Fun- over 160 deg. at 35 scans per mine. Elevation Bean 
68G631 1150-0-1150V 2MA damental coverage 40-500Mc in two ranges. Harmonics over 2 deg. Tilt. Over 24 deg $35.00 


80G198 6VCT /.00006 KVA above 2000 Me. Provides « calibrated (dial accuracy 3 om. Hern, 1” x %”, with twist and 180 dee bend 
302433A 6.3V/9.1A, 6.3VCT/6.5A, 2.5V/3.5A, 0.7 per cent) H.F. source for testing receiving With dielectric window $22.50 
2.5/3.5A equipment. Output MW or more up to 400 Me. leas AT49/APR— Broadband Conteal 00 00 MC Type 
«S9445 S$92VCT/118MA, 6.3V/8.1A, 5V/2A . on harmonics. C.W mod. pulse or sine wave output N Feed $4.95 
KS 9685 6.4/1.5A, 6AV/3 SA, 6.4/2.5A : Cpersnes on 115/230 60 ¢ 7. or batteries Part of tins Diseone Antenna. AS 125 APR. 1000-3200 mo Stub 
70G30GI 600VCT /36MA countermeasures equipment. New supported with type “N’’ Connector $14.50 
M-7474318 2100V/.027A TS 13/AP. Signal source 0306-0445 me, 50 microwatts ASI4A/AP, 10 CM pick up dipele assy, complete w 
352-7069 a-35¥ by at 2.5A, Each Le-Cap., Comes with & wavemeter, thermistor-bridge powes astate oren and “N”’ connect: 41 50 
v Tes meter, and calibrated attenuator. Oscillator is a k's . : Yau! Antenna, 5 element arra $22.00 

352-7096 2.5V/1.79A 5V A. 6.5V/6A, stron type 723/a-b which may be internally (self 30’ Parabolic Reflector Spun Aluminum dish 104 
6.5V 1.2A, D/O BCE synch) or externally pulsed. Controls are provided for Foetus $4.45 

352-7099 360VCT/20MA, 1500V/1MA, 2.5V/- FM operation, variable pulse delay, pulse width and AN/APA.-\2.-Sector Scan adaptor for APB-2 radar 
1.75A, 6.3V/2.5A, 6.3V.6A, P/O phasing. Operates from 115 v, 60-800 eps w $375 Complete Kit $37.50 


“9 2 rd loop, for use ) glide. p transmitters 
Bc TS 235 DUMMY LOAD: Provides excelient impedance | ‘* 7), 210" loop: for tae with glide path transmitters 


match for peak powers of up to 750 kw. at .001 duty 18” PARA . e aan 
° hlower $150 T 10 CM. ANTENNA AB8SY. (Airborn). 80” dish wit 
. R34/APR-2. Scan and search receiver; automatically oax. dipole feed. Foeal length ts 10%" Hortz. pe 
” oun 1 pola 
90 coves olbows KE Vlane oto ans the spectrum 90-1,000 me and records signals zation ( ou uth. Tilt: plus and mir an 
radiu m paper strip. Can also be used for single-frequency leg. 2A drive or, selayn takeoff $65 00 
> : ‘ 4 ‘ i 2 y 


New $7.45 TS-56A/AP TEST EQUIPMENT. Slotted ne test 
ROTARY JOINT (APS-6) Sperry PT #658275, 180 deg equipment designed for operation over a frequency of 
rotation, choke-to-choke. Has ‘‘Built-in’’ Di-Coupler 500-675 MC. Has impedance of 51 ohms. Ideal teat VHF TEST SET 
20 DB, with “'N Takeoff $22.50 at for matching antennas, ‘ nen f characte , . 
PARABOLOID DISH, 18 diam. Spun Aluminum, atic f transmission line ith instructions manua ‘ gnal generator is deal med to 
Focus. For AN/APS 6 $4.95 ew. Shipping wt.: 4 a $95 50 = = “ ue 1 in sligning 152-162 
3 CM. DIPOLE and Feed Assembly. (May be used with rs os ae “ a =a canted 


above dish.) & inches long tS : : hi yy Ee 
FLEXIBLE SECTION 3 in. long, Cover-to- Cover ‘ tor, the plate cireult of 
ROTARY JOINT (APS-6) Spe ry PT #658275, 180 deg DYNAMO sO) °e. ' . ined to the 4 2 harmonie 
rotation, choke to choke. Has ‘Built-in’ Di-« mx’ ‘ pate au ncy rhe « -- a 
20 DB with N” Takeoff 22 INPUT output , 7 . le at 
3 CM. DIPOLE FEED, 15” L. for APS-15 $14.50 n ch can | contin uously f "a 
MITRED ELBOW. Cast aluminum, 14” x %" wa, | TYPe VOLTS AMPS VERT AMPS PRISE § pre te con uade bor tae 
W.E. Flanges. ‘‘E" Plane ; $3.50 BDARES u 6 oat 2.1 - ’ 
3 CM. ANTENNA ASSEMBLY: I's l parabol Ad 35X-059 19 


4 
dish, operating from 24 vde mot Beam pattern: 5 DM33A "a 5 
6 
5 


el It consists 


that a dua yatal le utilized 


NEW, LESS CRYSTAL. . $32.50 
THER 


0.164699 Bead Type OCR 125-2550 Ome 
FP. Coefiielent Per. Deg. Fah Ma 


deg n both Azimuth and € mn. Sects Sean 8-19 12 
over 160 deg. at 35 scans per inu Klevation Sean 

over 2 deg. Tilt, Over 24 deg $35.09 DA-3A* 28 
RG52/U Waveguide in engths, fitted with UG 39 

flanges to UG40. Silver plated Per length $5.00 
Rotating-Joints supplied either with without deck PeTI CM 2 17 

mountings. With UG40 flanges each $17.50 | spes u“ . 
Bulkhead Feed-thru Assembly $15.00 DAG-33A 18 2 MA AC /I 
Pressure Gauge Section with b. gauge $10.00 | BDARSS 28 150 5 0.167332 Bead Type IK 52 
Directional Coupler. (G-40/U Take off 20db $17.50 tLees Filter. *Replacement for PE 94. 25 MA at &2 vin’ 
MAGNET AND STABILIZER CAVITY F 234) Mae t Used, Excetioent. 0.167613 Disk Type OCR 

hetron $24 50 PE 4, Grand New 4.96 25%, 1 Watt 


SSeS & S2Rs 


MAIL ORDERS PROMPTLY FILLED. ALL PRICES F.0.8. NEW YORK CITY. M.O. OR CHECK. ONLY SHIPPING SENT C.0.0 
RATED CONCERNS SEND P. O. PARCELS IN EXCESS OF 20 POUNDS WILL BE SHIPPED VIA CHEAPEST TRUCK Of @AILEx 
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SEARCHLIGHT SECTION 


WANTED 

RT-66, 67, 68, 69, 70 GRC 
AN/PRC-6,10 AN/PRC-6 
R-109-110 GRC PARTS AND 
COMPONENTS OF AN/GRC 
EQUIPMENT ALSO BC-312, 
342 AN/TRC-7 BC-610 


SCR-508 


10 Channel FM Receiver and Transmitter. Fre- 
queney Range 20.27.96 me. Receiver is manually 
tuned, transmitter ie orystal controtied. Consists of 
2 BC-603 Receivers, BC-604 Transmitter, FT-237 
mount. Box 89 xtals BC-606 Control, A-62 Phan- 
tom Ant., Headsets, mike and antenna. Input i2v 
D.C. 8Ch-608 also available, 


AN/GSQ-1 NAVY TYPE PF 


SPEECH SCRAMBLER 


This ie @ unit designed to be attached to either a 
radio or telephone ciroult te scramble speech or 
code. This cetoment utilizes coded cards in each 
terminal equipment, Uniess the properly numbered 
card \s inserted on the recelving end the speech can 
not be unscrambied. This pres #6 an excellent priv- 
noy system. Complete equipment available. 24 VOC 
input. Mig. Western Electric 


SCR—536 HANDI-TALKIE 


Freq. range 3.7-5.5me crystal controtied battery op- 
erated handitaikie. The range of this equipment is 
aporoximately 2 miles, We can supply these sets to 
your specified freq. Completely reconditioned and 
guaranteed. Large quantity available 


REMOTE P.P.1. 


REPEATER INDICATORS 


0.7” P.P.1. Upright Mount 

£.7" P.P.1, Table Mount. 

F-5” B Boope 5” P.P.1. Upright 

G-24” Plotting Table P.P.1. Repeater, This unit 
just inetaiied in new alr control center at Idie- 
wild Airport, WN. ¥. Very Elaborate System 
4-12” P.P.1, Upright Mount. 

K-12” P.P.1. Upright Mount. 

L-12 P.P.1, Upright Mount. 


RADIO TELETYPE TERMINALS 


Radalab Inc. 


87-17 124TH ST. 


SCR-682-A SEARCH 
AND WEATHER RADAR 


Technical Specifications: 
i—F req.—3000 me 
2—Power—225kw , 
+-—Pulse-—i micro second. 8—Beam width i°. 
4—Ranges—500- 240,000 Parabolic 

yds §-—110V 60 cyc input 


RC-115B GROUND 75 MC 
MARKER BEACON 


This is a 75 C Marker Beacon Ground Station. This 
Gromer: comes mounted in a transporting trunk. 
The set can emit either inner, outer, or airways 
signals. The transmitter is crystal controtied. 110 
Volts 60 oye. 


5— 460 sean 
7—7" PPA 


AN/ASQ-1 
AIRBORNE MAGNETOMETER 


This is an airborne chart recording magnetometer 
The set consists of an amplifier, oscillator, detector 
head, chart profile recorder, power supply. The 
equipment has a sensitivity of 2 gamma he AN/ 
A8Q.-1 records on an Esterline ANgus recorder dis- 
turbance in the earth's magnetic field caused by an 
ore deposit or a sunken boat or submarine. An in- 
dicator is provided that gives a bearing on a mag- 
netic disturbance. Input is 26v DC. Weight about 


130 Ibs 
SHORAN 
AN/APN-3-AN/CPN-2 


The AN/APN.-3 and AN-CPN.-2 are airborne and 
round. Precision distance measuring installations 
his ulpment operates on 225 me. The range is 
250 miles with an accuracy of 25 feet. This is the 
most accurate distance measuring equipment built 
to date. The AN-APN-3 used with the K-! com- 
puter (also available) will permit taking a phote- 
graph up to 250 miles from the CPN-2 beacons 
completely automatically, The AN-APN-3 can be 


AN/SGC-I Ver 
AN/CV-60/URR All 


FRA, FRA, PRE. 


AN/PGC.-I. 


Compact, Late Model aint 


inlaturized. Late Model 


fed into the airoraft auto pilot to fy it to the drop 
This equipment is very widely 
ogical survey companies for oil prospecting and 


used by geo- 


mapping. Power input is 110v 400cye and 2fv DC. 
COMPLETE SETS AND SPARES ARE AVAIL 


WOT MM CME LILa 4 


* Immediate Delivery 


* Hundreds of Types 
* All Standard Makes 
* New-Inspected-Guaranteed 


Multiple Contact 


11-Form A 


12,000 ohms. 
request. 


SEE OUR AD ON PAGE 204 
24 HOUR DELIVERY OF THESE TYPES 


Standard Telephone Relays 
one Relays 


Short Tele 
Midget Relays 
Timers 


Aircraft Contactors 


Rotary Relays 


Western Electric S 
Type “E” Relays 


Kia) 


446 


Keying Relays 
Hermetically Sealed Relays 
Voltage Regulators 

and Cutouts 
Differential and 
Polarized Relays 

ial Relays 
BK Series 


Standard Telephone Type Relay 


CODE 4 TWIN CONTACTS 
1-Form B 
Heavy duty armature bearing. 
all standard coil resistances 


Single or quantity prices on 
In stock. 


1-FormC 1-Form D 


Available in 
rom 12 ohms to 


Antenna and Ceramic Relays 

Motor and Control Relays 

Relay Assemblies 

Latching and Interlocking 
Relays 

Mechanical Action Relays 

Ratchet and Stepping Relays 

Time Delay Relays 


Write for New Relay Sales 
Catalog, C-7 


P. O. Box 186-AA, West Chicago, Ill. 


Phone West Chicago 1100 


Phone Virginia 9-8181-2-3 
TWX-NY-4-4361 


RICHMOND HILL 18, NEW YORK, N. Y. 


AN/APR-4 


38-4000 me precision receiver consists of receiver 
and five tuning units to cover the full range. Each 
tuning unit is calibrated directly in me. Input 
| 15v-60 eye 


AN/APG-3 
AIRBORNE GUN LAYING AND 
SEARCH RADAR 


This is a late X-band airborne search and gun lay- 
ing automatic tracking radar. The set uses an an- 
tenna mounted to scan forward to search for aircraft 
and to provide gun fire presentation. The set consists 
of an indicator with a 5” B and C scope for radar 
operator, and a 3” indicator for the pilot for gun 
firing, a control stick firing grip, antenna, RF unit 
modulator, servos amplifier, radar central, etc. A 
modification of this set is the AN/APG-33 which 
is used in the F-89 and F-94 jet interceptors. Com- 
plete sets available. POR 


RC-120 
FA] s:MILE TRANSCEIVERS 


This is a page printing facsimile set using either 
direct or photographic recording paper. The set will 
send and receive a 7” x 7/2” page of printed matter 
or a picture in 7 minutes on a radio or wire circuit 
This equip. is completely portable. The set will op- 
erate from 6v DC or ti0v 60 cyc. POR 


SCR-399-499 
Mobile and fixed station high power radio sets: the 
SCR.-39 is mounted in a HO-17 shelter. The SCR- 
499 is transported in carrying cases to be set up for 
operation. Freq. of the sets is 2-i8mc. pwr output 
is 350w. Phone and C.W. 2 communication re- 
colvers are provided. Input is |10v 60 cye 


RADIO RECEIVER 


ROZ. 22 Tube Superhet. Range 200-400 MC. 10 
Channel Autotune (Collins) with Crystal Oven. tn- 
put (8S) and Output (D8) Meters, AVC, ANL, 
Squeich, Var. AF Band, Provisions for Remote 
Control. Unitized Const. Self Contained, 110 V.A.C., 
1AH, 60 cy. Price $142.50. Write—Wire—Phone— 


G. A. ELECTRONIC SALES 
3049 W. Pico Gwe. Angeles 6, California 
3997 


An 
Investment , 


Productive advertising is an 
INVESTMENT rather than 
an EXPENDITURE. 


“Searchlight” advertisers 
almost invariably report 
prompt and satisfactory re- 
sults. 


BE CONVINCED—send us 
your advertisement TO- 
DAY. 


Address Classified 
Advertising Division 


ELECTRONICS 
P. O. Box 12, New York 36, N. Y. 
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SAVEON TUBES BRAND NEW TUBES 


OA? $0.90 
OA2WA 3.00 
OA3/VRT5 90 
OB? 65 
OB2WA... 3.00 
OV3/VR90 85 
OC3/VR105.._ .65 
OD3/VR150 65 
ELC1B 1.50 
1B22 1.30 
1B23 275 
1B24A 12.50 
1B26 1.25 
1B27 10.00 
1B32 1.00 
1835 4.50 
1B36 4.00 
1B40 2.00 
1B42 4.00 
1B45 25.00 
1B47 6.50 
1B51 6.75 
1B62 4.00 
1863A 19.50 
1D21/SN4 5.00 
1N23B 1.50 
1N238M., 3.50 
IN@23C 2.50 
1N25 2.20 
1N26 3.50 
1N28 6.00 
1N31 2.50 
1N38A 50 
1N42 8.00 
1N46 40 
1N52 65 
1N63 1.40 
1N69 40 
1P22 
1P28 
1V5 
1W5 


9.00 
1.40 
1,00 


249 
2550 
254 
2355 
2356 
2361 
2K22 
2K23 
2K25 
2K26 
2K2e 
2K33 
2K33A 
2K338 
2K34 
2K35 
2K39 
2K41 
2K42 
2K43 
2K44 
2K45 
2K46 
2K47 
2K48 
2K50 
2K54 
2K56 
2X2A 
3AP1 
VR-3B 
3824... 
3B24W 
3B26 
3B29 
3C2?2 
3C23 
3C31 
3C33 
3C45 
3DPI1A 
3D21A 


SMP1 
SNP1 
5R4GY. 
5SR4WGY 
6AK5W 
6AN5 
6AR6 
6AS46W /5725 
6F4 

6J4 
6J4WA 
6K4 
6J6W 
6SKTW 
6SUTGTY 
6x 4w 
12DP7 
12GP7. 
x-13 
FG-17 
RX-21 
7024 
HK24 
RK-28A 
D-42 
V-50.. 
V-50XR 
HK-54 
QK-59 
QK-60 
RK-60/1641 
RK-61 
QK-62 
HY-65 
RK-65 /5D23. 
FG-67 
HY-69 
RKR-72 
RKR-73 
ML-100 


FG-271 
RT1A 
WE-2748 
WE-282A 
WE-2828 
WE-285A 
287-A 
HF-300 
WE-3008. 
GB-302 
304TH 
304TL 
WE-305A 
307A /RKT5 
WE-308B. 
WE-312A 
WE-315A 
WE-316A 
WE-336A 
WE.338A 
WE-349A 
WE-350A 
3508 
354C 


464A 
x-481D 
RH-507 
527 
ML-531 
KU-610 
KU-627 
KU-628 
WL-652 
HK-654 
WE-T01A 
702A 
WE-703A 
WE-104A 
WE-705A 
T06AY-GY 
7078 
WE-708A 
WE-709A 
T14A 
TI4AY 
TISA 
7158 
715¢€ 


SPECIAL! 


5” 


DUAL GUN TUBE 


Long persistency face, P7 screen 


Value at 


$200.00 


This tube has 


been rejected for military use 


ray ovarenees $795 


VACUUM CAPACITORS 


SEARCHLIGHT SECTION 


834 
836 
838 
842 
845 
849 
851 
852... 
861 
865 
872A 
64. 
GL-889 
GL-889A 
902A 
902P1 
905 
17 
919 
927. 
931A 
935 
957 
958A 
959 
om" 
CK-1005 
CK-1007 
1229 
1603 
1614 
1620 


ety T UN Lia3" TUBES 


1.40 
7,00 
125.00 
1.50 
125.00 
2.00 
10,00 
3.00 
5.00 
5.00 
4.50 
1.50 
1,10 
3.00 


5691 
5692 
5693 
5702 
5703 
5718 
5719 2.50 
RK-5721 150.00 
5725 /6AS6W 2.75 
5726/6AL5W .60 
5744 1.90 
5750 2.50 
5763 1,30 
5768 30.00 
CK-5787 4.95 
5814 80 
5819 35.00 
5625 7.95 
5829 1.00 
5837 50.00 
5840 4.50 
5844 1,50 
5951 4.00 
5852 Q 
5876 11.50 
5879 1.95 
5896 5.00 
5899 5.00 
5902 6.00 


100TH 
FG-105 
F-123A 
F-128A 
FG-154 
VT158 
FG-166 
FG-172 
HF-200 
QK-181 
WL-200 
204A 
207 
211/VT4C 
212E 
WL-218 
QK-243 
QK-249 
WE-2498. 
250-R 
250-TL 
WE-251A 
WE-252A 
WE-254A 
FG-258A 
V-260 
VA-6310 
V-262 
FP-265 


6 mmfd. 32 KV 

50 mmfd. 32 KV 

75 mmfd. 20 KV 
Also Other Valves! 


5902A 7.50 
5932 4,00 
5933/807W 4,00 
6005 1.75 
6021. 4.50 
6028 /408A.. 2.00 
6037/QK243 75.00 
6044 30.00 
6046 75 
CK-6050 2.00 
6096 1,50 
6100/6CAWA 2.295 
6.00 
7.50 
7.50 
300 
49.50 
2.75 
6.00 
1.50 


1Z2 
2AP1 
2AS15 
2824... 80 
2C33 75 
2C35.. 2.50 
2C39A 

2C42 

2C43 9.00 
2044 50 
2C46 6.00 
2€50 6.00 
2C51 3.25 
2C52 3.00 
2C53.. -10.00 
2021 : 75 
2D31W 1.25 
2E94 3.00 
2£25 1.75 
2E26 3.25 
2€27 60 
2E32 1.00 
2H21 85.00 
2531. -15.00 
2332. 12.50 
2333. 14.50 
2334 14,50 
2336 12.50 
242 50.00 
2348 35.00 


2.00 
4.00 


3E29 
3FPTA 
3330 
3K22 
3K23 
3K30 
4823 
4831 
4ca7 
4c28 
4035 
4E27 
4332 
4334 
4j42 
4350 
4352 
4X150A 
5SABP1 
5SADP1 
SBP2A 
5SCPIA 
SCPTA 
5SCPIIA 
5c22 
5JP2 
5JP4 
5JP5 
SIPIIA 


1692 

1623 

1624 

1625 

1696 

1631 

1636 

1641 

1945 

20007 

2050 1.00 
2051 65 

4210 Q | 6111 

R-4330 9.00 6112 

R-4340 Q 6130 
5517 1.50 6147 

5551/FG271 25.00 6177 

5553 6203 
FG258A.. 90,00 6205 
5559/FG57...10.00 6211 

5586 125.00 VA-6310/ 
5591/4038 2.75 V260 Qa 
5611 65.00 8002R 

5634 6.50 8012 1.06 
5636 4.00 %025A 2.00 

5639 7.00 9001 85 

5639A 7.50 9002 55 

5647 5.00 9003 1.00 

5651 1.40 9005 1.50 


WE-355A 
WE-3568. 
WE-359A 
368AS 
WE-388A 
WE-393A 
WE-396A 
403/5591 
WE-403A 
WE-404A 
GL-414 
WE-4168 
MITA 
WE-417A 
WE-418A 
WE-421A 
WE-422A 
WE-423A 
WE-425A 
GL-434A 
WE-438A 
4468. 
WL-456 


TI7TA 
JQIOAY-EY 
TRA 15 
7218 7,00 
722A 75 
T23A . 6.50 
T25A 
726A 
7268 
726C 
TIA 
801A 35 
802 2.00 
603... 2.00 
804 9.00 
807 1.20 
807W 2.00 
808 1.25 
809 2.25 
2.90 
3.50 
10,00 
1.35 


7,00 
20.00 
20.00 


20.00 
20.00 
5.00 
7,50 
8.00 
9.50 
27.50 
6.00 
6.00 
6.50 
- 9.50 


THIS 1S ONLY A PARTIAL INVENTORY CHECK WITH US FOR YOUR REQUIREMENTS 
Thousands of other types in stock. Send us 
RECEIVING TUBES! We 


Standord 


your requirements ELECTRONICS All prices F.O.B. los Angeles, wshiect to 
Dept. 15 change without notice. Minimum order $5.00 

1108 Venice Bivd Check with us for items not listed 

Les Angeles 16 


Calitornia 


Carry a complete line in stock. 


brands only. 
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SEARCHLIGHT SECTION 


TUBES e ALL FAMOUS ADVERTISED BRANDS ONLY e TUBES 


RMA GUARANTEE —From 10% to 95% Balow Manufacturers Price —Look and Compare 
Specie! Prices to Quantity Buyers. Most of Our Tubes are Jan.—05% are Originad boxed — Brands such as R.C.A., G.E., Kon-Rad., Sylvania, Tung-Sol and Raytheon. 


Tyee Price Price | Type Price | Tyee Price Price Price 


7 ; 6.00 12.96 
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All boxed and fully guaranteed. Special CONNECTORS 


P quantity discount—i0% on 10C or more of 
PIRES SUISRMERICR same type. Minimum order $10.00. Thou- M359A 
-= CO DEPT. £1 sands of other types in stock... Send us 
e your requirements. F.0.B. New York 25% 15¢ 
Oe met me St. N.Y 


deposit with order or if paid in ddvance 
ah 13, N.Y save C.0.0. charges. Rated firms net 10 831AD 
days. Prices subject to change without 
ie ee -CuL| notice. For fast service ask for Sy. 


INVERTERS & GENERATORS 115 V. 60 CYCLE BLOWERS: &6 . 9 
GENERATOR 115 ¥. 400 Cyole, 1400 Watt, Binge Acer te 400. | | These ‘Searchlight 


GENERATOR: Motor 3 HP. 115/230 60 eyele single _ Bry aaa Com . 
phase Generator 115 Volt, 400 eycle single Phase 290 | , $8.95 d e t 
baer , 6 ’ y » . » No, 1C930 
GeO ee rnettc i ee 15 VAC 60 Cycle DUAL TYPE atver tisemen $ 
; 100 CFM—4” intake; 2” Dis 
Fach Side. Complete size : ae 7 
TELEPHONE EQUIPMENT mente $13.95 are live opportunities in the 


No. 10880 
EE-8 Field Velephone-—ideal fo ivate telephon > ; } 
Sidi tty aemene phe, eb Beit miles taed | 115 VAC. 60 eyete compact ryrr ios crm; Me- | | Electronic field. 
s 3 


ringer generator with hendset, carrying cnse, uses tor built inside squirrel cage: 4-4" intake; 3-%” 


two flashlight batteries Used. Checked: $14.06 | Dis Complete site 4-4" Wx 8° HX gigs Each announcement represents 


New Equipment, Used Cases: $186.95 


RM-13 Remote Control Unit for telephone & radio 116 VAC 60 cycle FLANGE TYPE- 140 ¢ FM; 3-%” a current Want or Offering of 
equipment, Telephone unit same as EE-8; Radio re intake; 2-4 Dis. Complete size: 7-% $13.95 . . . ss s 
mote, pre - pier 115 V 60 eycle with input & out Wxit-%” Hx 6-%” D—No. 10807 . an organization or individual in 
put jacks, DI Meter, one tube amplifier with TS-9 YLANGE T 275 CFM; 4-%” ° 

handaet Used: $19.95 NEW: $24.95 ie ae he eo akee size rice WwW x the field. Some have money- 
ae POWERED HEAD 6 CHeeT OETS, | Eee ie $21.95 saving possibilities, others are 
FSA, MAMDBETE QW 80,5 URE BAS | us vac v0 cyte Lowen 200 crm: w eae: | | opportunities for more busi- 


3” x 5” outlet, Overall size: 8” x 7” x 6”. Bodine 


Motor WBI-53. Removed from New ness; many offer equipment - 
—_ Kx went #BOD-200 $14.95 
RECEIVER—TRANSMITTER juipmer used or surplus new. 


1156--VAC 60 Cycle BLOWER.-100 CFM; 3-4" In 
FM 20 -- 28 MC take; 2” outlet; Rd. Flange with Flap Director 


603 RECEIVER: 20-28 MC variable tuning, 10 Overall size with bracket: 8” L x 6-%" Wx 7’ “Searchlight” advertisements 
het push button channels, squelch eiroult, Removed from New Equipment Mehl $6.95 a 
10 Tubes; 2/128G7, 2/68L7, 1/6V6, 1/635 Motor FB-2106-6 No. FDEBL-2106 ‘ are constantly changing. New 
opportunilies are constantly 
DYNAMOTOR: i2 apu yut 23 J . . . . 
e DMs NEW bh ee weiasue: $2.08 OTHER BLOWERS: finding their way into this great 
BC-604 TRANSMITTER: 20-28 MC, 30 Watt, com- 12/24 VOC—AC CAST ALUMINUM BLOWER 100 Want medium, each issue. 


panion to BC 405 Reoeiver, Crystal control. 10 Pre CYM.8* intake: 2” outlet Shunt Motor 4’ 


T1GhD me Lt ne Communinatien Bs ciees | 2000, IM @ 24 VDC $5.95 Regular reading of the “Search- 
$1.00 


ACT, & 1/606. Price USED: $29.95 Bame as above, but with 12-Curved $7.95 
PLUG for rear of Receiver $1.00 Director. No. CDBL-2106 ‘ 


PLUG for rear of Tranamitter 6 VOC SINGLE- 100 CFM-—No, 6100-—USED: $4.95 


24 VOC DUAL--20 CFM...-Min-—No. 2420 $7.95 i We ‘ i 
DYNAMOTOR: 12 V input; Output 625 VDC 225 MA 10 CFM BLOWER—27.5 VDC:1/100 HP; 7000 RPM light” pages can be as impor 


DM) a NEW: $12.96 RelSSUE: $4.95 Oster Motor C2BP-1A; L-R Mfg. Co. Bakelite Blower tant to you as reading the 
2 for mounting Receiver & Transmitter #2--Overall Size Mm” x 4% $5 95 . . e ° ° 
No plugs required) USED! 08.06 Price ee nee iia editorial sections; Editorial mat- 
es ame as move 2 operation “ a. 
BC.500 RECEIVER TRANSMITTER eM Cristal Price $5.95 ter is news of the industry; 
Control on 5 channels, 100 C sep tion 20-28 MC , ,cr tern j cea Sant $ 
Transmitter; 35 Watt output "Tubes: 1 028, iter 131A O00 RPM 100 ‘ip Re? = Advertising is NEWS OF OP. 


12A6, 3/198J7, & 2/128A7. Heceiver: 1i Tubes: ; , 0: 4-%" x 3-% 0. 8110 5.95 : 
ONLY. 9/1246 iQ8A7, 3/126, @/12K8, & Asay, Overal Size: 4-%4" x 3-%". N $ PORTUNITIES offered in the 
2817, Dynamotor Supply: Receiver 28 VDC 12 A 10 CFM BLOWER..28 VDC. 6 A; 5000 RPM. Pioneer 

nput; output 250 VDC 60 MA. Transmitter 28 VDC Motor 88-234 Aluminum Blower Housing— overall Industry. 

41 A input; output 550 V 120 M.A. Control Panel Big: 4-%" x 4” $5 95 

For Local Control & outlets for Kemote also lieavy Price 

luty 0” speaker, Bize: 12” ’ 


Bh Seperate cod Seresion. eke: $50.50 | NEW UIST: Gide, Seats Zee ar for EVERY business WANT 
FAIR RADIO SALES ins" ohio ee SS 
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INVERTERS 


10042-|-A Bendix 
DC Input 14 volts; output: 115 volts; 400 
cycles. \-phase; 50 watt $35.00 
12116-2-A Bendix 
Output: 115 VAC; 400 cyc; single phase; 45 
amp. input: 24 VDC, 5 amps $35.00 
12117 Bendix 
Output: 26 volts; 400 cycles, 6 volt amperes 
] phase. Input: 24 VDC; 1 amp $15.00 
12121 Bendix 
input: 24 volt D.C. 18 amp. 12000 r.p.m 
Output: 115 volts, 400 cycle, 3-phase, 250 


volt amp, 7 pf $49 50 
12123 Bendix 


Output: 115 V; 3-phase; 400 cycle; amps 

5 input: 24 VOC; 12 amp $49 50 
12126-2-A Bendix 

Output: 26 volts; 3 phase; 400 cycle; 10 

VA; 6 PF. input: 27.5 volts DC 1.25 amps 


$24.50 
12130-3-B Bendix 
Output: 125.5 VAC; 1.5 amps. 400 cycles 
single phase, 141 Va. Input: 20-30 VDC 
18-12 amps. Voltage and frequency regu 


lated $49.50 
12133 Bendix 

input: 26/29 volt D.C., 28 amps. Output 

115 volt, 3 phase, 400 cycle, 250 volt amp., 

8 pf $59.00 
12147-1 Pioneer 

Output: 115 VAC 400 cycles; single phase 

Input: 24-30 VDC; 8 amps 


Price $39.50 each 
778 Bendix 


Output: 115 volt 400 cycle; 190 VA; single 
phase and 26 volt, 400 cycle, 60 VA, single 
phase. Input: 24 VDC $37.50 
10285 Leland 
Output 115 volts AC; 750 VA, 3 phase, 400 
cycle, .90 pf and 26 volt 50 VA single 
phase, 400 cycle, .40 pf. Input: 27.5 VDC 
60 amps. cont. duty, 6000 rpm. Voltage and 
frequency regulated 59.50 
10339 Leland 
Output: 115 volts; 190 VA; single phase 
400 cycle, .90 pf. and 26 volts; 60 VA; 400 
cycle, .40 pf, Input: 27.5 volts DC, 18 amps 
cont. duty, voltage and freq. reguiated 
$49.50 
10486 Leland 


Output: 115 VAC; 400 cycle 3-phase; 175 
VA BO pf. Input: 27.5 C 12.5 amps 
cont. duty $70.00 
10563 Leland 
Output: 115 VAC; 400 cycle; 3-phase; 115 
VA; 75 of. Input: 28.5 VDC 12 amp 
$35.00 
PE109 Leland 
Output 115 VAC 400 cyt single phase 
1.53 amp; 8000 rpm. Inpu 5 VOC; 29 
amp $50.00 
PE218 Leland 
Output 115 VAC ingle phase pf 90; 
380/500 cycle; 1500 VA 25-28 VOC; 
92 amps; 8000 rpms; Ex 27.5 BRAND 
NEW $30.00 


ADF Holtzer-Cabot 
Output: 26 VAI 250 VA » 500 
VA; single phase; 400 cycle; Inp 24 VOC 
» 36 amps $40.00 
MG153 Holtzer-Cabot 
Input: 24 VDC; 52 amps. Outpi 115 volts 
400 cycles, 3-phase, 750 VA. Voltage and 
frequency regulated 95.00 
DMF2506M Continental Electr 
24-30 volts input; 5.5-45 amp cont. duty 
Output: 115 volt 44 amy 400 cyt 1 
phase; pf 1.0; 50 watts $39.50 
940702-1 Eicor, Class “A 
nput: 27.5 volts at 9.2 amps AC Output 
115 volts 400 cycle 3 phase 100 voltamp 


ontinuous duty Price $39.50 each 


ELECTRONICS — August, 195¢ 


SALES CO. 


2176-E East Colorado St 
Posadenc 8, California 
RYan 1-7393 


POWER UNIT PU-104/U 


5 KW 120/208 voit AC single or 3 phase 
permanent magnet type 400 cycle Alterna 
tor. Alternator is driven by Hercules model 
ZXB 4-cylinder 4cycle “L’ head liquid 
cooled gasoline engine. This unit is com- 
plete with a control panel 


Price is $495.00 


SELSYNS-SYNCHROS 


ICT Cont. Trans. 90/55V 60 cy $37.50 
1DG Diff. Gen. 90/90V 60 cy 37.50 
IF Syn. Mtr. 115/90V 60 cy 37.50 
1G Gen. 115V 60 cy 
1SF Syn. Mtr. 115/90V 400 cy 
2J1F1 Gen. 115/57.5V 400 cy 
2J1F3 Gen. 115/57.5V 400 cy 
2J1FAl Gen. 115/57.5V 400 cy 

57.5/57.5V 400 cy 
2)iH1 Diff. Gen. 57 5V 400 cy 
23501 Cont. Trans. 105/55V 60 cy 
2)5F1 Cent. Trans. 105/55V 60 cy 
2J5H!1 Gen. 115/105V 60 cy 
2J)15M1 Gen. 115/57.5V 400 cy 
5CT Cont. Trans. 90/55V 60 cy 
5D Diff. Mtr. 90/90V 60 cy 
5D0G Diff. Gen. 90/90V 60 cy 
5F Syn. Mtr. 115/90VAC 60 cy 
5G Syn. Gen. 115/9OVAC 60 cy 
5SHCT Cont. Trans. 90/55V 60 cy 
5S0G Diff. Gen. 90/90V 400 cy 
606 Diff. Gen. 90/90V 60 cy 
66 Syn. Gen. 115/90VAC 60 cy 
7G Syn. Gen. 115/90VAC 60 cy 
R110.2A Kearfott Cont. Mtr 

115V 400 cy 
R200-1-A Kearfott Cont. Trar 

26/11.8V 400 cy 
R210-1-A Kearfott Trans 

26/11 8V 400 cy 
R220-1 Kearfott Receiver 

26/11.8V 400 cy 
R235-1A Kearfott Resolver 

26/11 8V 400 cy 
€56701 Type 11-4 Rep. 115V 60 cy 
€69405-2 Type 1-1 Transe 

115V 60 cy 
C69406 Syn. Transm. 115V 60 cy 
C69406-1 Type 11-2 Rep. 115V 60 cy 
C76166 Volt. Rec. 115V 60 cy 
C78248 Syn. Transm. 115V 60 cy 
C78249 Syn. Diff. 115V 60 cy 
C78863 Repeater 115V 60 cy 
€79331 Transm. Type 1-4 115V 60 cy 
851 Bendix Autosyn Mtr. 22V 60 cy 
403 Kolisman Autosyn Mtr. 32V 60 cy 
FPE-25-11 Diehl! Servo Mir 
FPE-25-11 Dieh! Servo Mfr 

75/115V 60 cy 
FPE-43-1 Resolver 400 cy 
FJE-43-9 Resolver 115V 400 cy 
999-0411 Kollsman 26V 400 cy 
13770410 Kolisman 26V 400 cy 
15158-0410 Kolisman 26V 400 cy 
10047-2-A Bendix 26V 400 cy 
2900 Transicoil 115 V 400 cy 
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SEARCHLIGHT SECTION 


SIMPLE DIFFERENTIAL 


Size: 2-5/32" long x 
144" dia.; bearing one 
end Vo" 0O.D.; Shaft 
Size: 1 long, threads 
8-32-%" long with 
bearing shaft Vs dia 
x Ve" long. Gear on 
shaft end 1-7/16" dia 

gear on bearing end 
Va dia Drive gear 
25/32" dia 


$3.95 ea. 


Stock No. 10! 


SIMPLE DIFFERENTIAL 


1:1) reverse ratio, 60 
teeth on large gear; 
Va"* shaft. Size: 3” 
long with 1-15/16" 
ia 


$3.95 ea. 


Stock No. 106 


SPIDER DIFFERENTIAL 


Size 6%" long x 
144" wide with 3/16” 
shaft 


$2.50 ea. 


107 


Dual Simple Differential 


I) reverse ratio on 
both. Size: 344" long 
x 17/16" dia. Shaft 
size a’ and 5/32" 


$7.50 ea. 


SMALL DC MOTORS - 


approx ze overall 944" « 1%" dia 
5069600 Deico PM 27.5 VDC 250 rpm 
5069230 Delco PM 27.5 VDC 145 rpm 
5068750 Delco 27.5 VDC 160 rpm w/brake 
5068571 Delco PM 27.5 VDC 10,000 rp 

Ixtx? 
5069625 Delco 27.5 VOI 

120 rpm w/qovernor 
MM A-1t Globe PM 24 VDC 
S5BAIOAI18 GE 24 VDC 110 rpn 
SBAIOAJ37 GE 27 VDC 250 rom reversible 
SBAIOAJ52 27 VOC 145 rom reversible 
806069 Oster series reversible 1/50 h.p 

10,000 rpm 27.5 VOC 1%" x BV 
C.26P.1A 27 VOC 1/100 hip. 7,000 rpr 
7100-8-PM Hansen 24 VDC 160 rp 
SSFD-6-1 Dieh! PM 27.5 VDC 10,000 rpm 
6évolt PM Mir. by Hansen 5,000 ron 

4 ha. 2 ong overall 
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1.60 
50 


— 
NNVVNN See 


 Seaae 
Sw o~ - £2 PhP ere 

@ BosocemovooesouerNeose eos 8s ere~ +388 ee 
3 SS SSssssoueses 


> 
v3 


~ 
° 


= 


Seeteeoes 
StSsssss 
Soo Lor eeewewexxxxs 
TORWO< WH VSS IIE sss30 
SESS izosnssossoo.. 
% 
= 


We hee 
= Sere 


20 
15.00 


oN ROOM EE FOOSE OREN S 


Sslessssss 


eooe 
evo 
RR~ 


z=9 
eee sees 


4108/2K30 
4164 
4166/6280 
417A 


Oe ee eed ee 


Nea SeSuH Santen Bee 
° > 
~ 


hat dott toby ep peet ba 


C8 eee 


$637 
5638/S0828A 
5639 
5640/SN947 
$641 

$642 

5643 

$643 (San 

56 


eee eT 

e_ecen~n SK eens 
see 
em 
908. 


x 
One 
ansz 


> Sefees 
<* 
= 


x 


= 
~e~ 
BSRSSSSrSSssSsussssssssssscsssssesss33" 


Metra eee ee ee ee ee eee eee ewe 
QeOOr NO PUP STTIAITITIAIATTT 
POCSOOsSSOSOCossseoevssd®& 


' wees = 
OW RONNENRNORNE HH ae wae e 


~~ 
Fos8 
> ™ 
Peo 


6350 
oo27R 
8006 /872A 
BO1LIA 
8029 (Sure 
SBA2/417A 9002 
aaa 9003 
0 | $847/404A 10.00 | 9006 


~ 
REPOS e HEReHNennesen SON & wee ww 


je euwooeaeuve 


SVN See 


-aaane 
ee te ee 


o wesssssbsssesssssssss 


3 
“on 


esce 
we 
wa 


SSP oessssssessshesssscsshwestessssssens2232 
s 


- 
ae OOneerenewonwemnns amin 


eo~we rere 


xr<<etsy te 
ox 
es 


Seen ous 
eosee 


xe, 
oo 
= 

x 

— 


: AND MANY OTHERS! OVER 1000 TYPES 
We stock complete line of: IN STOCK . . . WRITE! 


BARRY—DIRECTRON 
SELENIUM RECTIFIERS “compar dna 


Write for free catalog. : a a white. Both types with new partitions that 


ee eer ae 512 Broadway, N. Y. 12, t meet U. 5. Government specifications. 
or send full remittance to ome COD charges— 4 Specify white or colored when ordering. 


D & B Rated Firms (F2\% or Better) Net 10 ee ee FOR PRICES AND FREE SAMPLES 


GWApH BARRY ELECTRONICS, FAK, WYLE. Phone: WAlker 5-7000 WRITE ON YOUR LETTERHEAD 


A BARGAIN FOR YOU ina....- WANTED 


SOLA [incronnte 


En OVER 60% OFF... 


EE8 Field Telephone Parts 

BC 348 Receivers—any condition 
BC 348 Receivers—any condition 
FT 154 Mounts 

DM 41A Motors 

DM 53A Motors 

BD 77 Motors 


CONNECTORS 164—Series 


CD 427 Cable 
CD 500 Cable 
CD 512 Cable 
CD 513 Cable 
CD 514 Cable 
CD 515 Cable 


WIRE 


the factory prico of a l-input 
2,000 VA unit! And here's an- 
other bonus! This Air Forces 
2,000 VA overstock, Sola Cat 


& 
Ne. 30768, has 4 inputs! 90- 
125 V., 190-250 V., 60 cy. or 
50 cy. Isolated secondary is con- 


stont 115.0 V. + 1% from no- 
lead to full-load of 17.4 amp. So, if you choose, use 


‘& 
Li it as a 220:115 V. step-down. And slash $147.50 off 
ne the factory !-inpur price! 
‘ Brand new in original wood box. 4 cw 50 
ft. Ship. wt. 254 Ibs. F.0.8. Pasco, 
Wash. Only : ‘ ; . 
0 tage (EXPORTERS: Note choice of 50 cycles.) 


THE M. R. COMPANY , 
P. O. Box 1220-8 Beverly Hills, Colif oe A 


BWALBABBALAA BEA SDAARBAABBAZBAARAA BAS WC 535 Wire 
W143 Wire 
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MUST HAVE FOR CURRENT ORDERS om : ; , 
THIS IS NO DAISY CHAIN PHONE COLLECT RECEIVER DC 348—ANY CONDITION 


BC-312 BC-314 BC-610 
BC-342 BC-344 T-47/ART-13 
WANTED 8-8/ARN-7 ARC-3 ATG/ART.13 TALLEN co., INC. 


. SEMLER INDUSTRIES INC 159 Carle A 8 kl N f 
P.E.103 Power Units STaniey 7-1854 ao eee mv 
6853 Lankershim Bivd., North Hollywood, Calif 


Any quantity. 


State quantity available. ART-(9/TA7A Trans | BC-348 Rec'r Modited WANTED | TOP $S$S$S$ PAID | 
mitters 25 00 AIRCRAFT ELECTRONICS NEEDED: BC-789, 
Unit price desired and condi- ART-13/747 - | BC-348 Reo'r Unmedi- 1-152, ARN-7, ARC-3, ARC-I—or any type alr 
tion mitters $125 fled $ 50 00 borne electronics 
° worm © Ae | ARS: Ven ELECTRONIC TUBES NEEDED: Broadcast (water 


, and air cooled), transmitting, receiving (in quan- 
Reply: eG .8 $325 00 BS °342 pel tity only), Magnetrons, Kiystrons, etc 
W-1071, Electronica R5/ARN.7 Radice Com. 1.152-C tndieater TOP PRICES PAID: Write or phone description 
: pass $175 00 $ 50.90 for immediate action. R. E, Sanett, WOREX., 1524 
3230 W. 42 St., New York 36, N. ¥ Ship via Express C.0.D. Subject to Inepection to S. Edris Or., Los Angeles 35, Cal. Phone: 
H. FINNEGAN, 49 Washington Ave. Little Ferry.N.J CRestview | -3856 
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Special TU oe & Receiving 


Purpose Tubes 
SPECIAL PURPOSE 


RECEIVING TUBES 
SCOPE TUBES 
SEMI-CONDUCTORS 
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¢ Fully Guaranteed! 
* Ready for shipment! 
* Save up to 90%! 


wan 
> 
oo 
~< 


> 
Berrseerd 


7 
N<ZIOTTPPOSSSEr >>> 


oa EHO eee een een 


Reouuen 


o 
« 


1 
1 
1 
i 

i 
i 
1 
184 

185 
isé 
107 
1P°2 

iP? 

iP2 

iP) 

ire 

ip4 

1v2 
122 
2 


8 
a 
8 
“ 
8 
s 
s 
8 
6 
o 
° 
r 
P 
P 
Pr 
° 
Y 
z 
A 


HOnee ren aon 


s 
~ 
~ 


WRITE-WIRE ot PHONE for: 
eee aoe LL 
ieee ala een 14) 
omnis a ate ant 98 
MCL Lanse Des 

* NAVIGATION AIDS 


Pr) 
—s 


PPO ee ee ee ee ee ee ee et 
PN<CCHPOOSCOP PCEOTl TSI OCeP PP 
“Keane eee 


wor 
VN NEN we 


SSRNN BUN aw 


° 
os* 


APR. TUNING UNIT 
8-80 MC RF to SO ME 
Vv. Be and 6.3 VAC 
rated tuning chart 
suntermeasures, ré 
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FREQUENCY METER AND TEST OSCILLATOR 
5 V B00 row € s ly Ir fre 
ents VFO. ¢ 
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% $19.95 
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ARROW SALES, Inc. 


OFFICE AND MAIN WAREHOUSE 
7460 VARNA AVE... NORTH HOLLYWOOD, CAL 


Mail to BOX 3007-E. NORTH HOLLYWOOD, CAL 
Phones: STaniey 7-0406 tL ae AL pa aan 
MT ee ee sco? 1.98 


, i SHPLA 46.00 902 
Pe LL bee eee el) oie? $0301 


aL Te elle ey eel Lele re 


2441 S$. MICHIGAN AVE.. CHICAGO 16, ILL SEMI-CONDUCTORS 


re - aaa , ! so 1627 mes 
DTHER WAREHOUSES IN $8 2027 sneee 
Atianta, Ga. San Antonia, Tex, Pasco, Wash 1.45 1632 13.08 LNO) 
50 inte 76 Cures 
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Sacramento, Cai.. Burbank, Ca Lot Angeles, Cal 


SPECIAL 


6SH7 metal 39 g 


Write for tubes not listed. Get ovr quotes 
on quantity orders. We deliver anywh 
Min. order $500. All items subject to 
prior sale and change of price without 
notice 
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SEARCHLIGHT SECTION 


Now! One RELIABLE source for tubes: 


5526 175.00 | sa. -. 10,00 serw ores. 45.00 | 6032 .. 150.00 
oo? , cos OSB oe - 000 /8 es 30.00 


40.00 Senos 00 | 

| essTWoT, cos Gow (BL 915/6508. ‘50.00 

| OSKTW.... 1.25 | 339A 

ore: 1,25 | 352A 

1.50 | 442A 
00 | 451 
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FG 4 5557 
| BL26.. 
Fone, 5558 


838888388338 


siebetiaclul 
S88888S8538 
VasaSssson 


a. 


5937 


Se 
a3tsibzeee.. 
888888888 


8 
ss 
a-<o 
aSivao 
888s 


B83 


1 


PwwwOwWO deo 
wou 


| 50R me oe 
50.00 | 2507L 807 | 99 | $731. sith 


PLUS other types, ALL fully guaranteed and sold on that basis. 24-hour, round-the-clock telephones take your orders anytime, 
any day of the week, regardless of time-zone differential, for PROMPT servicing. Our watchword is RELIABILITY———make it 


yours too 


136 Liberty Street COrtlandt 7-4245 New York 6, N. Y. 


° 
8 


AN/APR-4 LABORATORY RECEIVERS 


Complete with all five Tuning Units, covering the range 38 to 
4,000 Mc; wideband discone and other antennas, wavetraps, INDEX 
mobile accessories, 100 page technical manual, etc. Versatile, 
accurate, compact—the aristocrat of lab receivers in this 


range. Write for data sheet and quotations. 
We have a large variety of other hard-to-get equipment, SEARCHLIGHT 
including microwave, aircraft, communications, radar; and lab- 


oratory electronics of all kinds. Quality standards maintained. 
New Reduced Prices On: SECTION 


NEW TS-13/AP X-BAND SIGNAL GENERATORS with manual; 


T-47A/ART-13 Transmitters; H-P, Boonton, G-R, Measurements, 
many others in stock. 
ENGINEERING ASSOCIATES ADVERTISERS 


434 PATTERSON ROAD DAYTON 9, OHIO 


Alltronics 
Arrow Sales Inc 


Barry Electronics Corp 


AR KORDS 3 wires $126 | General . Radio afew 200-B 1 ane) , Bien 


Seial Bale on 
‘ 22 inches long stretches to 9 ft. removed from equip’t... - $8.95 ‘C&H Sales Co 
Cheap erays tor Computers en HAND WOUND 10 Sec. to 24 Communications Equipment Co 
Ex ae 6 for $2.00 Min. TIMER SWITCH. .$1.35 — 


AC RELAY § Watt Most POWERFUL Empire Electronics Co 


W ; . 
ent! tee oy 5 ~e TELECHAROH motes Engineering Associates 


TELECHRON Motors § REE inavers.) .' 22. 000 Fair Radio Sales 
Fay-Bill Distributing Co 
Finnegan, H. 
HAYDON TIMING MOTORS Fusite Corp., The 
110v 60 cycle 30 RPM. + OR 


110v 60 cycle 1 RPM, 2.60 G. A. Electronics Sales 


; ‘ kpe res - oo 
Laboratory Special | of Se crit pee , “00 Garfield Industries 


Bl A gsr. HANSEN Synchron 4 RPM $4.24 Baits Bete Co 
1923 New York . Please include postage 


Instrument Service Co 
JSH Sales Co 
Legri & Co 


“SEARCHLIGHT” |\ «222 
Can Help You! —~ 


Semler- Industries Inc 


“TAB” 
Tallen Co., Inc. 


Hundreds of miscellaneous business problems that confront you 
from time to time, can be quickly solved through the use of 
the SEARCHLIGHT SECTION of ELECTRONICS. 


Universal General Corp 
V&H Radio Electronics Supply 


Western Engineers 


When you want to buy or sell used or surplus new equipment, 
want additional capital or have other business wants — adver- alias ies AT ellen tet eciion Be peeiites Ried 
tise them in the SEARCHLIGHT SECTION for quick, profitable Classified assumes no responsibility for errors 


results! or omissions 


This index is published as a service to the 
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SEARCHLIGHT SECTION 
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Pee Tum SPECIAL PURPOSE TUBES 
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810 (RCA) 
o11 

BI11A 
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813 (RCA) 
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815 (RCA) 
816 


826 
$D-828A 
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Pores oe general corp 


RCA TV CAMERA 


NEW Surplus 


for Labs! Export! 
Industrials! 
Medicine! 
Closed Circuit 
TV! 
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838 (RCA) 
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845W 
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850 

651 

860 

866A 

866 IR 
8698 
872A (RCA) 
964 


685 
902A /P1 
9 


13 
SD-V1TA 


Ideal for labs, industry 

prisons TV technicians 

Swim pools, medics—‘‘mechanical eye'’ for closed 
circuit TV. 1846 leonoscope, 6-stage video ammii- 
fier and clipper THE REAL THING! Send for 
new free, complete technical data SOLD AT 
FRACTION OF, REAL VALUE! 


Maske | Sales Co. 


Office- Warehouse: Dept. £-7, 503 N. Victory Bivd., 
BURBANK, CALIFORNIA 


6ca 

654 
6j4WA 
6J6W 
6L4 
OSKTW 
6SNTW 
OSKTWA 
6SUTGTY 
6X4WA 
6xSW 
TBPTA 
7CP1 
TEP4 
THPT 
10KP7 
12AP7 
12DP7 
12GP7 
LM-15 (1.0.) 
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U. $. GOV'T SURPLUS 


| ELECTRONICS 
FOR EXPORT 


Semler industries tnc 
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‘i. North Hollywood, California, USA WE-418A 
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958A 


ALL TUBES ARE NEW, INDIVIDUALLY CARTONED, FULLY GUARANTEED 


Transformer Kit (500 V.A.) 


Bulid your own. All necessary parts inciuding 


wound, insulated 115 volt primary. Complete easy 
instructions to wind your own secondary in a few Prices ave FOB eers 
minutes. ideal for isolation, rectifier, flament, ete , 
Weight 20 Lbs. $5.95 ‘ mt 


GARFIELD INDUSTRIES ELK GROVE, CALIFORNIA 
10615 So. Highland Ave., Garfield Hts. 25, O : 
GEORGE WHITING, OWNER 
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THar's A Buy 


New Variable Voltage X-4mrs 
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“TABTRAN” Rectifier Xfmrs 


Geo’'d Volts (DUAL + 6-8-15-18 & 6-9-15-18 
See’ ds 0-4-6-9-12-15 
36-34-36 Votts 


~ 
eoeren 

Reezernce 
SP ereeen~ 

+Ceeeeeoen 


$4.98) 2 tor 


Crystal 


IN23B bla <~—Th 
spccia, 15¢ @@$ yoy $7 
IN21 6 For $1 


DE JUR-AMECO £410 Meter, 0-200MA 
i” Ad. New Reg. $12.50. “TAB” @ $2.95 


“VECTOR” PLUG-IN 
STANDARD TURRET 


5/91) 100/526 


MICRO-POSITIONER Barber-Colman 
AYLZ3522-8 polarized OC relay Dble 
coil, differential current sens Sbv max 
for remote control position $3.50 
2 for $6 


ie a ae 
and . 
SWAP AS WELL 


or 012/25- 
4; 6 for $20 


HI-Fi RECORDING TAPE 


Sold on Money Back Guarantee 
1’ REEL, 1200 FOOT High 


ot Guallt Precision Coated 
2 oti, PERMOBHEEN bros 
eoned quality controlled, con 

per’ output Noise Free 

nee tape Wis, Pre, t ips 
0 LO Onide nad in, “TA eciaAL @ 
1.09 EA; 3 @ 61,60 EA; 12 FOR 51.45 EA 
1000's S0LD 


ee 
GENUINE SANOVICK STEEL wood 
SAW, dble cutting edge $15. Reg @ $2.90 


LINEAR SAWTOOTH 
Precision Line 
DC POTENTIOMETER 
#KS15138 
"TAB’ 59¢ ea; 2/$) 


WRITE FOR MONTHLY 
TITRE I 


isin" Therm 

A7441 Precision adj) 
Fiuid o Ale Control 
‘ +400" P/IOA'ILS 


4@42/t7 


BANDPASS 
ERS. Sharp 
cased & shielded 
eycle 


FILTER 
cutott 
for 


TRANSFORM. 
HiQ individually 
au 0) or 120 


$1.50; 3/%4 


MICA CONDENSERS 


muro wvyoe 
os 600 
61 1200 
oo 4200 
002 1200 
oe 2600 
002 37600 
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~NEW “TABTRON” SELENIUM RECTIFIERS 


ENGINEERED FOR AUTOMATION & INDUSTRY 


Builders’ mfars. P 
up to and above 1000 


“NEMA” & JAN. 


‘Technical Apparatus 
per Frora one amp 


cooled, single or 3 phase 


* FULL 
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O8c; 251.50 
50; 10 fer $20 
$1.98; 2 fer $7 


230 to 115 V Autoformers 


For 220¥/500ey laput Te 110 
120V or Btev up + With ¢ 4 
& Kecoptacie 
/408* $2. 
6/76W.1 3. 
A 100W.+ 4 
a 200W.* 
-A260/260W + 
A600/b00W + 
PA760/760W.* 
Model TPAI000 Wetts: | kw.? 
PA1600/1600W.¢, 922.50: TRA 
* Less Cord, Pius & Recept 
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NEW “TABLITE” ELECTRONIC 
PHOTOFLASH KITS 
Portable Units~AC & Battery Inbuilt 

in One Camera Case 


Uses new lo cost lo volt 
euper eirout constant 
light output dur 
1/600 eee'd 

eost per Gee 

1000 te 306 

of batter) 

inbuilt AC & 

‘ @ batteries® 


W See color 76 +) BAW 225 
' than 4 tbs 5 
See. « 1 


SOLO WITH “TAB MONEY BACK 


GUARANTEE 


PHOTOFLASH & STROBE LAMPS 


DX & FAi00 
DXC/260- 350 160 
Q FY 4035 2000 
4. LO VOLT FLASH 
40vOCc 5) Watt de 
ae famous migr $8) 2/515; 6/438 
wd boc tor “TAB” Photofash Data 
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Dept 86 OR els) a) et 
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ampe 
Specs 


Rectifiers to your 
convection or fan 


WAVE BRIDGE @ DATED & ONE YEAR GTD 
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Benes: 


Heavy Duty Battery “Fast” 
Charger Rectifier 


av Amo Fan Cooled 
4 Ams led. Rep'mt 6V 


$12.00 
ooled for 12V/ 
poster Chargers 


$17.20 


CT) 106 
Air « 
Booster Charger 
Medel C16 
16-0-16V (OT 
6 4 6 
m c 


13-4 


Fan € 
OOA B 


‘ : 
‘TABTRAN” Rectifier Chokes 
6001/1 Amp/0.1 HY/14 Obe $3. 

6002/2 Amp/0.1 HY/.467 Ohm 
6003/6 Amp/.07 HY/.6 Ohm 
6004/12 Amo/.o1 | Ohm 
86006/24 Amp/.001 HY/.026 Ohm 
6006/60 Amp/.001 HY/.00i Onm 


“TAB” TESTED 
INSPECTED 


GUARANTEED!!! 
78 


~~ 


- -keon ee ee aw 
ues 
eae 


stesses & 


Wisi es 


INFRARED SNOOPERSCOPE 
SE IN DARK TUBE 


oted, GTD & T 


converter y¥ 


od for resolution, let olaee 
ing tube. Hi-Sensitivic 
dia Willemite sereen 
tion up to 350 lin'in Tube & Date “TAB"’ 
$4.76; 2/69 
pe Power tuppty 
4500VDC/IEMA. Usin 
din Metal Cabinet. $21 
ve, Less Cabinet $13 


MODEL PS2001 Dual 


MERCURY 
THERMO 
REGULATOR 


DUAL CKT, 106° F. 432° F. EB 

tive & accurate for most exactin 

Research, Fi Freese, Pt 

Min Temp ¢ Brand New so 


kt 
Regularly over $20.00 EA, 980; 12 tor $10.00 


NEW Q-Ser FILTER 


Navy Mfer. U.T.C, Chep off 
QHM by turning knob to pase 
1000 le with enough 
of speech 

WY turn knob to 

« With phone 

plugs iate re 


Seecialt $2.98 @ 1 4 ter $10 
FILTER FL-S, Range oF 
Volee Filters 1020 ¢ lo 
excellent for CW Be: 2/si 


PH 
faye: 


RECTOR 2 


High Current Power Supplies 


ONE VEAR GUARANTEE 
5° 


Vertable 6-28V0C. Completey 
Built Ready to « Full Wave 
& jum _ Hectifier Transformer 
Variac, 4° Volt & Amp Meters. 
Bwiteh Terminals & Fuse Hvy 
Duty Steel Cabinet Std 1157/60 oy 
Input or 220V 1 (3 phase) to order 

with 

Meters 

$50 

ses 


Continueus 
Ratines 
0-28 WYVDC at 6 Amp 
5 Amp (1 % Ripple) 
bAmp 0.01 % Ripple 
28 VDC at 12 Amp 
12 Amp (1 % Ripple 
12 Amp 0.01 % kf: ple 
0-28 VDC at 74 Amp 
24 Amp (1 % Ripple) 
24 Amp 0.01% Ripple 
0-28 VDC at 50 Amp 
60 Amp (1 % Ripple 
0-28 VDC at 100 Amp 
? 1 ASB! ° 
te 135 vbCc 
Includes F. W. Sel um Bridge 
ectenguiar Volt & Ammeter 
16 or 230 VAC 1 phase, 60 ey Input 
7610 186 WVDC stb Amp $190 
5 Amp (1 &% Ripple) $240 
76 te 136 VDC at 10 Amp $245 
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New Variable O to 6 & 12 Volt 
12 Amp DC Power Supply 


Battery Eliminater Charger 
Model RR Plater Aircraft a 
rine or any OC Reg, Extra vy 
Duty Selenium Rectifier, 2 Meters 
Vv A. Deend tor Cont. Service 
and up to 20 Amp Intermittent 
overload. Mew Medel T612V12AC 
SPECIAL $33.00 


PUT Hi-Fi IN YOUR 
HOME NOW! 
Speakers, Amplifiers, 
Tuners, Changers and 
Component Parts— 
GET OUR PRICE B-4-U-BUY 


NEW G.E. PHONO CARTRIDGES 
Original Boxed—Money Back Gitd 


RPROSOA 001 & 008 $6.75 
2A Gold Treasure 1 5 
5A Gold Treasure 

° OA Single (8) .008 

RPXRO4i A Bingle (8) 001 


SEND US YOUR 
REQUIREMENTS 


HI-MEG HI-VOLT 
RESISTORS 


890; 12/ $9 

“MVP” 10W 
1oW/10KY 
MVO" 16W/S0KYV 
bY’ 28 W/40KV 
*10W/10KV 


ioKY 


PECISION RESISTORS 


1% ACCURACY GTO 
it dy Se EA 


1 0 E VALUE life es 


WRITE FOR FULL LISTING 


“TAB” HEADQUARTERS 
For All Your Electronic 
Needs . At Wholesale Prices 


STEVENS ARNOLD DC-AC CHOPPER, 
Type CH365 8PDT Coll DC 
imp 60¢y/630 ohm. 400 
EBlectro-Meeh Vibrator 
rectifier, demodulator, sq wave 
Ideal Servo Applications Reg $20 

@ $3; 4 ter $10 


0-500 ove 
26V/800Q 


ey/1100 
used as 
Chopper 
generator 


SPECIAL 


CIRCUIT BREAKER 


Helnmann Bkrs. Amps: 3 
5. 10, 12.3 @ $1.49 EACH: 
12 FOR $20 50 FOR $75 
Sq. G & CH Teaggle Sw. ° 
Ampe: 5, 10,15, 26 
Therma 
, Ampe: 5, 10 

@ Te on; 6/54 


7% A 
Push Gutter 
16. 28 10. 3 


6 5 
20 FOR $10 


SELSYNS—SYNCHROS 


AYS, Autesyn/26V/400C VY @ 
«Sym Oitt/57.5/57.5V/400C¥ 
Syn Retr/lisv/eecy 
yo Trans/118V/60cyv 


i" Electric 


Jae e chuck 

5VAC/DC$13.96 
THOR 400) 4” Electr 
Bpeed Drill w/Jacot 


e chuck 
650 RPM 114\ DC $27.88 


Speed Drill w 
2400 RPM 11 


PLANETARY DRIVE 
SL & Cte l RATIO 


$6.29 “TAB”"T®@® $2 
CIrAL 3 Fer 3s 


Microswitch, 48-1, SPNC/30 Amp, Cased, 
ite Ea, Lots of 4; Singly @ 3% 


Money Back Guarantee 
(Cost of Mdse. Only) 
$5 Mir. Order FOB 
N. Y. C. Add shop 
charges or for CO 
25% Oe. Prices Sub. 
ject to Change Without 
Notice 


se 


rz be 
TABPARTS 
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INDEX TO ADVERTISERS 


Ace Electronics Associates 
Acme Wire Co 

Acton Laboratories, In« 
Adams & Westlake Co 
Adcola Products Ltd 


Adel Precision Products, A Div. of 
General Metals Corp 


Advance Vacuum Products, Inc 


Aeronautical Communications I quip- 
ment, Ine 


\erovox Corp 
Ainslie Corp 
Aircraft-Marine Products, Ine 


Air Express Division Kallway Express 
Agency 124, 


Airpax Products Co 55, 
Allen-Bradley Co 

Allegheny Ludlum Steel Corp 

Amco Engineering Company 

Amelco, Inc. 

American Airlines 

American Gas Furnace Co 

American Lava Corporation 

American Television & Radio Co 
American Time Products, Ine 

Amperite Co., Ine 

Ampex Corporation 
Amphenol Electronics Corp 
Armco Steel Corp 

Arnold Engineering Co 
Assembly Products, Ine 
\ssociated Commodity Corp 
\utomatic Manufacturing 


Autonetics, A Div. of North American 
Aviation, Inc 


Babcock Relays, inc 
Baird Associates—Atomic Instrument Co. 


Bakelite Co., A Div, of Union Carbide & 
Carbon Corp 


Baker & Company, Inc 
Ballantine Laboratories, In« 
Barber-Colman Co. 

Barry Controls, Ine 
Bausch & Lomb Optical Co 
Bead Chain Mfg. Co 


Beckman Instruments, Process Instru 


ments Dept. 
Belden Manufacturing Co 
Kell Telephone Laboratories 


Bendix Aviation Corporation 
Eclipse-Pioneer Div 
Ked Bank Div 
Scintilla Div, 


Bentley, Harris Mfe. Co 


Kerkeley Division, Beckman Instruments 
Ine 

Bird Electronics Corp 

Boehme, Ine H. O 

Boesch Mfg. Co., Ine 

Boonton Kadlo Corp 

Bristol Co., The 

Brush 


Electronica Company 


Burroughs Corp., Electronics Lostruments 
Div. 6 


Hussermann Mfg. Co 4 
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! BS Hytron, A Division of Columbia 


Broadcasting System, Inc 
alldyne Co, 

ambridge Thermioni«c Corp 48 
annon Electric Co "00 
arborundum Company, Globar Division. 26% 
arolina Power & Light Co 406 
ascade Research Corp a4 


eleo-Constantine Engineering Labora 

tories Co 226, 300 
entralab, Div. of Globe-Union, Ine $41, 348 
hase Brass & Copper Co 235 
hatham Electronics, Div. of Gera Corp. %51 
‘hicago Standard Transformer Corp 2u4 
hicago Telephone Supply Corp 9 
inch Mfg. Corp 187 
ircult Instruments, Ine 

lare & Co., C. P 


larostat Mfg. Co., Ine 





learprint Paper Co 
leveland Container Co 2 
lifton Precision Products Company, Ine. 207 


ohn Mfg. Co., Ine., Sigmund 386 


Military & Commercial 
ollectron Corporation 4ot 
olor Television, Inc 456 

nunication Accessories Co 107 


munication Measurements Labora 


Lower Cost 
tory, Ine. 378 


Less Space 
onsolidated Electrodynamics Corp 352 


onsolidated Electrodynamics Corp., 
Rochester Div. 


onstantin & Co., L. I 


ontinental-Diamond Fibre Div, of the 
Budd Company, Inc 

ontinental Wire Corp 
ornell-Dubiller Electric Corp 
orning Glass Works 

osmic Condenser Corp 

oseor (Canada) Ltd 

ote-Colil, Ine, 

roname, Ine 

rosby Laboratories, Inc 

ross Co., H 

rucible Steel Co, of America 


urtiss-Wright Corp. 


nl 


stock for 


tion requirements. 
Dano Products Co 308 : 
trad Cover yu 


Davies Laboratories, Ine 16 


Dale Products, Ine $40 


Daven Company 


Daystrom Pacific Corp., A Subsidiary of 
Daystrom, Ine, 
Jiccinaienitnidesnmamnnieniaspiniatinisntagieitmsiide tian ibibisties 
045 0.75 65 WU ve 


DeJur-Amseco Corporation, Electronics 


Sales Div 
De Mornay-Bonardl 


Write for Data Sheet 


Donner Sclentifie Company 
Douglas Alireraft Co., Ine 
Dow Corning Corp 
Driver-Harris Co 

Dumont Laboratories, In« Alien B 205 
Dunlee Corp 


DuPont de Nemours & Co. (Ine 
Film Dept 
Polychemicals Dept 


7303 Atoll Ave., No. Hollywood, Calif. 
Trenton, Ontario—Canoada 


Want more information? Use post card on last page 
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Durant Mfg. Co 





THREE-AXIS 
PHIRI? SIMULATOR 


Providing a flight table which 
can be continuously oriented in 
space with respect to three mut- 


converts these vector analogs 
into a position corresponding to 
the defined space vector. 


EEC O Production Company, a sub, of 
Electronic Engineering Company of 
California 


Eastern Industries, Ine 
Eastman Kodak Company 
F.do Corporation 

Kisier Engineering Co., In« 
Kitel-MecCullough, Ine. 
Eleo Corp 


Electrical Industries Div. of Amperex 
Electronic Corp. 


Electro Instruments, Inc 


Electro Tee Corp 


vally-perpendicular reference 
axes, the CTI Dynamic Flight 
Simulator can be programmed 


By thus reproducing the condi- Electronics 86, 87, 114, 
Electronic Instrument Co., Inc. (RICO) 
Figin National Watch Co 

Electronics Div 


El-Tronies, Ine 


tions of an actual high-perfor- 


7 mance aircraftor missile in flight, 
directly from the output of o , ech 
: the unit expands the capabilities 
computer, Operating smoothly 

ith ‘ ee heh ' of any laboratory. Engineering (o., The 
with no gearing, the instrumen Erie Electronics Division, Erie Resistor 


Write for brochure Corp. 338, | 


Essex Electronics 


accepts independent voltage 
signals in each of the 3 axes and 


Visit 
Booth #1065 
at Wescon, 
los Angeles 


r-K Machine Works, Inc 


Fairchild Controls Corp., Components 
Div. 


Fairchild Guided Missiles Div. a Div. of 
¥airchild Engine & Airplane Corp 


Federal Telephone & Radio Co 


Ferroxcube Corp. of America 


COLOR TELEVISION INCORPORATED = "| Piltors, Ine. 


SAN CARLOS 1 j CALIFORNIA Firestone Guided Missile Div 


First Six, The 
Fisher Radio Sales Co., Ine 


Frenchtown Porcelain Company 


Gabriel Electronics Div. of Gabriel Co 
Gamewell Co. 

Garrett Corp. 

Gee-Lar Manufacturing Company 
General Ceramics Corp 


General Electric Company 
Apparatus Dept 
Components Dept 
Hlectronics Dept. 


Laminated and Insulating Products 
Dept 


Metallurgical Products Dept 
X-Ray Dept. 


General Mills, Inc., Mechanical 


General Kadlo Co 


Ideas... 


General Research & Supply Co 
Good-All Electric Mfg. Co 
Grant Pulley & Hardware Corp 
15,000 different types and sizes of LINE SUPPORT CLIPS, LINE SUPPORT 

BLOCKS and HARNESS STRAPS for positive, vibration-free support in aircraft, marine 
and industrial installations. 

Consider the advantages of standardization — completeness of line — a smaller and 
mere flexible inventory — quick and easy training of personnel — safety — 

durability — interchangeability — ECONOMY 

.. + Specify ADEL 


Complete Catalog available upon request 


Gries Reproducer Corp 
Guardian Electric Mfg. Co 
Gudeman Co 


Gulton Industries, Ine 


Direct inquiries to Huntington Division 
1444 Washington Avenue 

Huntington 4, West Virginia 

Burbank, California 

Canada: Railway & Power 
Engineering Corporation, Limited 


Hiammer Electronics Co., Ine 
Harder Co., Donald ¢ 
Hart Mfg. Co 


Want more information? Use post card on last page 
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Harvey Hubbell, Ine 

Haydon Manufacturing Co., Inc 

rath USERS SAY: 
Helland, a Div. of Minneapolis-Honeywell 


Helipot Corp., Div. of Beekman Instru- 


e 
ments, Inc. our fF = 


“essential to 


Hermaseal Co., Inc program . 


e > nh 
Hewlett-Packard Co 50, 51, mt arel 
Heyman Mfg. Co 


Homelite, a division of Textron, In« “ . ” 
most versatile! 
Houghton Laboratories, In« 


Hughes Products, a Div. of Hughes 
craft Company 


“. <i 
Hughes Research & Development we Ww ind at 9 50 
Laboratorirs 58, ‘ tpm aoe ~ 200 


Hunt Company, Phillip A 
Hycon Eastern, inc 


Hycor, Division of international 


Resistance Co “ ing 


in hat er, 
rece; 'POssi}},, : 
‘Ving th ] ef, 
© 7.9% 


Standard ring size is 
RoIDAL Colt 7” diameter, Special 
MACHINES models in 10, 14 and 
2 shown 24”, 


, | HARDER TO 
Industrial Test Kquipment Co 389 ING 
Industrial Timer Corp 74 WIND 
Intercontinental Dynamics Corp 301 Model L 
International Business Machines Corp 303 


International Hecetifier Corp 241 WRITE FOR FURTHER INFORMATION 


Internationai Kesistance Co 118, 119 | 
Irvington Division Minnesota Mining | DO NALD ¢. HARDER co. 


and Mfg. Co 304 
3710 MIDWAY DRIVE © SAN DIEGO 10, CALIFORNIA * PHONE: ACademy 2-5240 


Jet Propulsion Laboratory 313 


Johu Hopkins University, Applied Physics 
Laboratory 220 


Johnson Company, EB. ¥ 488 


Jones Div., Howard B., Cinch Mfg. Co 403 


Kahle Engineering Co 
Kay Electric Co 


Superior manufactures superior 
Kay lab a ELECTRONIC GUN MOUNTS! 


Kearfott Company, Inc 


Kepco Laboratories 


For the CRT industry, SUPERIOR offers a full range of mag- 

netic, electrostatic and color gun mounts . . . all precision 
ee re een eee engineered, You may order magnetic and electrostatic mounts 
Koch Fiberglas with insulators of ceramic, pyrex cane or multiform glass. 
Electron guns for radar, and industrial tube types, custom 
built to your specifications. 


Kester Solder Co 


Whether your order be large or small, you will enjoy all the 
benefits of our rigid inspection, testing and control, For com- 
plete satisfaction based on dependable service, call or write to 


eee SUPERIOR <z7° ELECTRONICS 


Lapp Insulator Co., Ine : CORPORATION 


Lavole Laboratories, Ine 


Leach Corp 208-212 Piaget Ave. © GRegory 2-2500 © Clifton, N. J. 


Librascope, in« 
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Mrrrcff macuines 


Solve “IN-PLANT” PRINTING PROBLEMS 


~ FASTER - NEATER - AT LOWER COST 


The Markem Model 45AF Machine prints trade 
name, trade mark, specifications, etc., on resistors, 
condensers, capacitors, diodes, triodes, transistors, 
etc., at production rates. Feeds, prints, and ejects 
automatically. Quickly insertable type provides easy 
change in data being printed. 


Write for further information. 
Submit sample of item you wish 
to mark. 


WIRE LEAD 
COMPONENT PRINTING 


MARKEM MACHINE CO. 
KEENE 5, NEW HAMPSHIRE 


PETER PARTITION CORP. 
for the second time in 10 yeors 


EXPANDS ITS FACILITIES! 


NOW, in our new location—in 


double the space we occupied at 


our fermér addrest—we are op 
erating one of America’s largest 
Pema Petes mT) 
eS as lel las lata 

-Customers’ needs can be served 
better than ever before in our. new 
WRITE, FHONE or WIRE PUD CTs: mee etiam 
for QUOTATIONS on keyed to the steadily increasing 
YOUR REQUIREMENTS 


demand for our specialized service. 


ot ae ee ee _ 4 ae era 


PETER PARTITION CORP, 


Manufacturers of Cardboard Partitions 


124 BOERUM PLACE BROOKLYN 1, N.Y. 


Telephone: TRiangle 5-4033 


Want more information? Use post card on last page. 


Linde Air Products Company, Div. of 
Union Carbide & Carbon Corp 


Link Aviation 
Lockheed Missile Systems Div 


Los Alamos Sclentific Laboratory of the 
University of California 28 


M.1.T. Lincoln Laboratory 

MacLen Corp 

Magnatran, Inc. 

Magnetics, Ine. 

Malco Tool & Mfg. Co 

Mallory Co., Inc,, P. BR 

Marconi Instruments, Ltd 

Marion Blectrical Instrument Co 

Markem Machine Co 

Martin Company, Glenn I 

MeCoy Electronics Co 

Measurements Corp. 

Metals & Controls Corp., General Plate 
Div 


Micro Switch a Div. of Minneapolis 
Honeywell Kegulator Co 


Microwave Associates, Inc 
Microwave Development Associates 
Midiand Mfg. Co., Ine 

Millen Mfg. Co., Ine., James 


Minneapolis-Honeywell Regulator Co., 
Industrial Div, 


Minnesota Mining & Manufacturing Co 
Moloney Electric Co 

Monsanto Chemical Company 

Moseley Co,., F. L 

Muirhead & Co., Ltd 

Mullard Overseas, Ltd 


Mutual Electronic Industries Corp 


N J E Corporation 

Narda Corporation 

National Lead Co 

National Moldite Co 

Navigation Computer Corp 

Neeley Enterprises 

Nems-Clarke, Inc. 

New Hampshire Ball Bearings, Inc 
New Hermes Engraving Machine Corp 
New York Coll Co 

North American Aviation, Inc 
Northeastern Engineering 


Nothelfer Winding Labs, tne 


Oak Mfg. Co 
Offner Electronics, Ine 112, 


Otis Elevator Company, Eleetronics Div 


3 
3 


‘ 
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Pacific Automation Products, Inc 
Packard-Bell Company 
Panoramic Radio Products, Inc 
Penta Laboratories, In« 
Perkin-Elmer Corp 

Peter Partition Corp 

Phalo Plastics Corp 


Phaostron Instrument & Electronic 
Company 


Phelps-Dodge Copper Products ( orp, 
Inca Mfg. Div 52, 53, 

Phileo Corp. 

Philamon Laboratories, In« 

Phillips Process Co., Inc 

Photo-Crystals, Inc 

Photographic Products, Inc 

Pittsburgh Lectrodryer Company a 
McGraw Electric Company Division 

Polarad Electronics Corporation 


Polymer Corp. of Penna 


Polytechnic Research & De velopment 
Co., Inc 


Potter & Brumfield, Subisidiary of 
American Machine & Foundry Co 


Precision Paper Tube Co 


Prentice-Hall, Inc 


Radiation, Inc 


Radio Cores, In« 


Radio Corporation of America 103, 32 


ith Co 
Radie Engineering Laboratories, Ine 
Radio Engineering Products 
Radio Industries, Inc 
Kadio Materials Corp 
Radio Receptor Company, 


Kamo Wooldridge Corp 


Raytheon Mfg. Co 19, ; 


Remington Rand Univac, Div, of Sperry 
Rand Corp 


Reeves Instrument Corp 
Relay Sales 

Revere Copper & Brass, In« 
Rex Rheostat Co 

Rheem Manufacturing Co 
Richards Electrocraft, Inc 


Kichardson Company 


S W Electronics a Div. of Stewart 
Warner Corp 


Sanborn Company 


Sarkes Tarzian, Inc 

Shasta, Div, Beckman Instruments, Inc 
Shallcross Mfg. Co 

Shielding, Ine. 


Sierra Electronic Corp 


Sigma Instruments, Inc 
Sola Electric Company 
Somers Brass Co., Inc 
Sorensen & Co., Inc 

South Chester Corp 
Southern Electronics Corp 


Sprague Electric Co 
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fe ' 
1) | ee 


fee Team: 


\ y- - RODS 
TUBING 


FABRICATED 
PARTS 


Profit from the advantages which 
this superior Nylon plastic offers you to improve your 
products and to facilitate your production. 

This material’s excellent machining characteristics 
cuts production and assembly costs to the minimum. 

Its toughness and form stability at temperatures up 
to 275° F, its abrasion resistance, its strength in thin 
sections, good bearing characteristics, lightness of 
weight, chemical resistance and good electrical insulat- 
ing properties recommend it for a wide variety of 
mechanical and electro mechanical applications. 

Specify Chemiseal Nylon Rod and Chemiseal Nylon 
Tubing (du Pont ZY TEL) now fabricated by 1 nited 
States Gasket Company ‘Quality Control’’ methods. 

Available in all standard rod sizes from '4"’ to 2” ine. 
Tubing is supplied in sizes up to 14” dia. OD in various 
wall thicknesses. Precision machined parts to your 
specifications. 

Write jor further information. 


UNITED STATES GASKET CO. 


CAMDEN I, NEW JERSEY 


nore information? Use post card on last page 





aT 


PRECISION ES 


cOMMONeNts 


OF TUNGSTEN, 
MOLY, NICKEL CLAD WIRE, 
ALLOYS, KOVAR 


Quality controlled 

throughout production with 

Tungsten hard glass leads produced 

under General Electric Timing Control. 

Eacn tungsten lead is microspecially 

inspected for flaws. DKE offers highest 

quality and LOW PRICES. Send 

drawings for quotations and let us 
prove the economy of our prices. 


The Engineering 

Company can give you 

immediate delivery on following 
bases: 50 Watt, 3303B, 412 Indus- 
trial Base, Giant 7 Pin Bayonet, 4310 
Four Pin Jumbo, Tetrode, Hydrogen 
Thyratron Bases in beth Aluminum 
and Copper up to 6.50 dia, etc. All 
bases to JAN-1A/MIL-E-1B and sub- 
jected to weights and strength tests. 


DKE HYDROGEN THYRATRON 
TUBE BASES 


CALL OR WRITE FOR QUOTATIONS 
ON YOUR SPECIFIC REQUIREMENTS 


we SUING ce 


WRIGHT ST., NEWARK 5,N.J.. 


Want mere information? Use post card on last page. 
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Spectrol Electronics Div. of Carrier Corp. 
Sperry Gyroscope Company, Div. of 
Sperry Kand Corp 
Stackpole Carbon Co 
Standard Hlectric Time Co., 
Stevens Arnold, Ine 
Stewart Corporntion, F. W 
Stoddart Aircraft Radio Co 262, 


Stromberg -Carison Company 307, 


132, 


The 


Mupakof Ceramic & Manufacturing Co. 
Div, of the Oarborundum Co 
Supertor Biectronics Corp 
Superior Tube Co 
Swiicheraft, Lac. 
Sylvania Pleetric Products, Ine 


Syntronle Instruments 


Taylor Fibre Co 

Technology Instrument Corp 
Teiner Engineering Corp 
Tektronix, Ine. 

Telechrome Incorporated 
Texas Instruments, Ine 
Textile Banking Co., Ine 
Thompson Products 
Transitron Miectroric Corp 
Traneradio, Ltd, 
Trop-Aretie, Ine, 

Tung-Sol Klectric, Ine 


Ucinite Co., The 


Union Switch & Signal, Div. of Westing- 
house Alr Brake Co a4, 
\nited Airlines 

inited-Carr Fastener Corp 
. &. Engineering Co., Inc 
nited States Gasket Co 
nited States Radium Corp 
nited Transformer Co 

nitek Corp, 


niversal Winding Company 


Varian Associates 
Veeder-Root, Inc, 


Vulean Eleetric Co 


Waldes Kohinoor, Inc 
Ward Leonard Electric Co 


Waterman Products Co., Ine 


408 


133 
265 

84 
399 
403 
372 
375 


116 


345 
327 
117 
312 


. 459 


395 


2nd Cover 


208 
309 


Waters Manufacturing, Inc 
Wenco Manufacturing Co 
Westinghouse Electric Corp 
Westlake Plastics Co 
Wheelock Signals, Inc 
White Dental Mfg. Co., 
Williams & Co., C. K 


Worcester Pressed Steel Company 


MANUFACTURER'S REPRESENTA 
TIVES 406 


PROFESSIONAL SERVICES 


Cl YSITFIED 
Pace 


ADVERTISING 
Business Mgr 


Eberle, 


EARCHLIGHT 
ADVERTISERS 


ADVERTISING : ‘ 
INDEX »e 452 


EMPLOYMENT 
ADVERTISERS 


OPPORTUNITIES. .407-443 
INDEX 442 


LTS aR A SE A LC ALL RRR 
This index is published as a service. Every care is taken 
to make it accurate, but ELECTRONICS assumes no 


responsibility for errors or omissions 
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Name 


Company 


electronics a 


Title - veexai 
Please send me further information on 


READER SERVICE SECTION oem 


As described in ad on page of August 1956 Issue 
A method that provides readers with a... or, Check 
New Product | on Page 
“DIRECT 10 THE MANUFACTURER” | Literature |  |(Name of Product or Literature) 
| want this information for my files - 
method of obtaining information on: I wish to see your representative e ectronics 


1. Products advertised in this issue 


2. New Products and Literature covered in the 
editorial section of this issue 


Please contact me by telephone, Phone Number 


This direct method prevents loss of time in remail- wane 


ing your request from publication to manufacturer. Company 


Address City... : State 


THESE POST CARDS ARE FOR YOUR USE & Tite 
and | 
HERE IS WHAT YOU DO: ee of August 1956 Issue 


New Product | on Page 
Literature { (Name of Product or Literature) 
il. Fill in with ink or typewriter your name, com- ee 


pany, address and title. | want this information for my files o 

I wish to see your representative ACaatiyy Les 
2. Then fill in the name of the specific product and 
the page number on which it appears. 


Please send me further information on 


(Product or Service) 


Please contact me by telephone. Phone Number 


3. Place a check mark in the box or boxes appli- Name 
cable to your needs. Company 


4. Tear out the postcard on the perforated lines and ee - 


address it to the manufacturer(s) whose products Title 
you are interested in. Place a stamp in the box indi- 
cated and drop into the mail. 


Please send me further information on 


(Product or Service) 


As described in ad on page of August 1956 Issue 
or, Check 


THE MANUFACTURER WILL PROMPTLY nae | on Page 
SEE THAT YOU RECEIVE THE NECES- Literature | (Name of Product or Literature) 

I want this information for my files r 
SARY PRODUCT DATA OR THAT HIS I wish to see your representative rrainit(e 
REPRESENTATIVE CALLS UPON YOU. 
WHICHEVER YOU DESIRE. 


Please contact mea by telephone. Phone Number 


Name 


If there is insufficient space on the postcard for Company 

describing your problem specifically, we suggest Address City 
you write to the manufacturer, spelling out your te 
requirements in detail. Be sure your filled in post- Please send me further infermetion on 


card accompanies your letter. (Product er Service) 
As described in ad on page of August 1956 lssue 


THIS SERVICE IS A CONVENIENCE [ew dur on Pave 


Literature (Neme of Product or Literature) 


FOR THE READERS OF ELECTRONICS. a edaine | 


™ Please contact me by telephone. Phone Number 





ELECTRONICS 
August 1956 


ELECTRONICS 
August 1956 


ELECTRONICS 
August 1956 


ELECTRONICS 
August 1956 


To the Readers 


of 


Araya 


A New Reader Service designed 
to provide prompt response 


You, as a reader, may never have thought specifi- 
cally of the viewpoint of the advertisers whose 
informative and up-to-date product news reaches 
you through the advertising pages of ELEC- 
TRONICS. 


They are VITALLY interested in you and your needs. 
You and thousands like you constitute the market 
and without you they cannot continue to present 
their product story; indeed, they cannot remain in 
business. 


These manufacturers whose products and services 
are shown in this issue welcome your inquiries and 


your desire for more information. 


If your requirements are complicated and you re- 
quire more space, we suggest that you write directly 
to the manufacturer, stating your problem in detail 
and asking for specific information or assistance. 
Be sure to include the postcard with your detailed 
request in order that your inquiry be given prompt 
and expeditious attention. Make certain that you 
specify which PRODUCT you are interested in if 
more than one appears in the advertisement. 


On inquiries sent from foreign countries, please 
check mailing costs. 





electronics aes 
READER SERVICE SECTION rt Sern 


As described in ad on page 


“DURECT-TO-THE- MANUFACTURER” |S===—— Innes 


| | want this information for my files ° 
method of obtaining information on: (] I wish to see your representative e eC { ce a es 
1. Products advertised in this issue - [) Please contact me by telephone. Phone Number 
2. New Products and Literature covered in the 
editorial section of this issue 


This direct method prevents loss of time in remail- 
ing your request from publication to manufacturer. Company 


Name 


Address 


THESE POST CARDS ARE FOR YOUR USE) 7% 


and (Product or Service)... .. 0.0... cece ccc cccucuuccucuvuuce 


HERE IS WHAT YOU DO: - pee in ad on page ......... of August 1956 Issue 


New Product | 
Literature | _- |(Name of Product or Literature) 
1. Ful wt non a on typewriter your mame, com, | I want this information for my files D 
’ e. 
—* ae () I wish to see your representative electronics 


2. Then fill in the name of the specific product and ['] Please contact me by telephone. Phone Number... . 
the page number on which it appears. 


Name 


3. Place a check mark in the box or boxes appli- 
cable to your needs. Company ... 


Address 
4. Tear out the postcard on the perforated lines and = 


address it to the manufacturer(s) whose products 
you are interested in. Place a stamp in the box indi- 
cated and drop into the mail. 


Title ‘ rT : 
Please send me further information on 


(Product or Service) 


As described in ad on page ......... of August 1956 Issue 


THE MANUFACTURER WILL PROMPTLY Fa | | soveesess Om Page 
Literature | (Name of Product or Literature) 
SEE THAT YOU RECEIVE THE NECES- hamid ; ate 
want this information for m ¢ 
SARY PRODUCT DATA OR THAT HIS I wish to see your aaa Aral Te. 
REPRESENTATIVE CALLS UPON YOU, [.) Please contact me by telephone. Phone Number.................. , 
WHICHEVER YOU DESIRE. 


Name 
If there is insufficient space on the postcard for Conpeny 
describing your problem specifically, we suggest Address 
you write to the manufacturer, spelling out your Title cadaalnce ewes 
requirements in detail. Be sure your filled in post- Please send me further information on 
card accompanies your letter. (Product or Service) 


As described in ad on page . of August 1956 Issue 


THIS SERVICE IS A CONVENIENCE [wow Product | sie en Pose 
Literature (Name of Product or Literature) 
FOR THE READERS OF ELECTRONICS. C) 1 want thie aoa ler my files 
[] I-wish to see your representative electronics 


( Please contact me by telephone. Phone Number 
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TO: 
For PRODUCTS 
and SERVICES 
USaRereseR Dror senass tuameteneenNnE RENAN ntT Treat not specifically advertised 
ELECTRONICS 
August 1956 or described in the issue 
| of 
Electronics 
TO: 
Consult your 
ELECTRONICS ani 1 956 -1 957 
August 1956 3¢ 
Stamp 








_ ELECTRONICS 
TO: BUYERS’ GUIDE 


or 
| Write to: 
ELECTRONICS Ptese 
August 1956 3¢ 
Stam : 
Here ' Reader Service Department 





Electronics 
TO: 


330 West 42nd Street 


New York 36, N. Y. 
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DA VEN's exclusive, patented, ‘““KNEE-ACTION" 
Rotor embodies the most advanced principles in 
switch engineering 


Developed by DAVEN's own staff of switch spe- 
cialists, it makes possible the fabrication of units with 
a greater number of switch positions and poles in 
smalier space than previously possible. 


““KNEE-ACTION” insures low contact resistance and 
uniform contact pressure over the life of DAVEN 
Switches. Silver alloy contacts, slip rings, and rotor 
arms are used on all units. 


Because a greater number of poles per deck is avail- 
able, more compactness is possible . a feature 
which is in line with the present trend toward smaller 
size components which will render maximum per- 


formance in minimum space. 


DAVEN also offers you every facility for solving your 
particular switch problems. It stocks a large assortment 
of standard parts . . . will develop special switches 
from these standard components . . . or will engi- 
neer special switches to meet unusual requirements. 
DAVEN's Development Engineering Department is at 
your service to help you. Call on DAVEN today! 


Write for your Free copy of DAVEN's new, 28-page brochure on SWITCHES. 
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RCA-6810—the most sensitive 
phototube in the RCA line—is a 
head-on type multiplier photo- 


++ 


tube designed for scintillation 
counters, spectrophotometers, 


and other applications involving 


++etet ttre — RA 


low-level light sources. Featur- shown 
2/4, actual 


ing fast response, high current f \ ze 
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gain, relative freedom from 
after-pulses, and small spread 
in electron-transit time, the 6810 


is particularly useful for fast — —% 


coincidence scintillation count Design Features of RCA-6810 ing the effect of space charge - 
ing. Because the 6810 is capable - semitransparent cathode on in- short time-resolution capability 
of delivering pulse currents ner surface of tule face + face in the order of 1 or 2 millimicro- 
having magnitudes up to 0.5 am- has flat surface « 14 electrostati seconds: 
pere without appreciable devia- cally focused multiplying 
tion from linearity, the need for (dynode) stages - focusing elec when operated 
an associated wide-band ampli- trode with external connection with 2300 volts supply potential 
fier is eliminated in many appli- for shaping the field which For complete technical data 
cations directs photoelectrons from the on RCA-6810 and other RCA 
The spectral response of the cathode onto the first dynode - Phototubes, write to RCA, Com- 
6810 covers the range from accelerating electrode with ex- mercial Engineering, Sect. H 19 
about 3000 to 6500 angstroms ternal connection for minimiz- Harrison, N. J 
Maximum response occurs at 
approximately 4400 angstroms. 
The 6810, therefore, has high 
sensitivity to blue-rich light. 


Pr RADIO CORPORATION of AMERICA 


TYUaE BIVISION HARRISON, MH. 4. 





